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ABSTRACT

Northern fur seal (Callorhinus ursinus) research in 1989 was

conducted on the Pribilof Islands from 26 June through

5 Septenber 1989. A census was conducted on Bogosl of |sland on
22 July 1989. Research was carried out on San M guel |sland and
nearby Castle Rock off the southern California coast
intermttently from 15 July through 21 Cctober 1989.

A total of 4,297 haremand 6,400 idle adult mal e seal s
(bulls) were counted in 1989 on St. Paul Island. Harem bul
counts on St. Paul Island were 20% higher in 1989 than 1988. (On
St. Ceorge Island, 1,241 haremand 1,163 idle bulls were counted
in 1989 indicating a decrease of 1.5% between 1988 and 1989.

The estimate of 171,534 pups born on St. Paul Island in 1989
was not significantly different fromthe estimate of 202, 304 pups
born in 1988. Pup production was not estimated for St. Ceorge
[sland in 1989.

A total of 4,423 pups (4,004 males, 418 fenuales, sex of one
pup was unidentified) were double tagged with nodified round-post
nonel tags at all major rookeries on St. Paul Island to eval uate
tag longevity and to estimate juvenile male nortality. Femal e
pups were only tagged at selected study sites for long-term
reproductive studies.

Sanpl es of pups wei ghed during tagging operations indicate
1) that male and female pup weights are significantly different,

2) there are significant differences in average wei ghts by



Y
rookery (p > 0.999), and 3) weights of sheared pups and
nonsheared pups are not highly significantly different
(p = 0.901).

The tagged femal e popul ati on at East Reef rookery, St.

CGeorge Island, has reached such a small size that it is
questionabl e whether the estimates of natality and return rate
calculated for this population are representative of the herd at
large. The return rate (an estimate of survival rate) of
previously tagged femal e seals was 77% (n = 33) of those that had
returned in 1988. The natality rate (percent of those returning
that suckle a pup, an estimate of pregnancy rate) was 74% (n =
25). Both values are simlar to the results obtained from
simlar observations in 1988.

A census conducted on Bogoslof Island on 22 July 1989
counted 29 adult nales, 132 adult fenal es, 459 subadult mal es,
and 99 pups.

Dai |y censuses were conducted between 6 July and 5 August on
northern fur seals at San Mguel Island to assess abundance and
popul ation structure. A maxi mum of 61 adult male fur seals
mai ntained territories containing reproductive females during the
hei ght of the breeding season. At |east 749 pups were born in
Adanms Cove and 640 pups were born on Castle Rock. Ei ght adult
femal es were captured, restrained, and instrunented wth dive
recorders and radio tags. On 23 Septenber, 175 northern fur seal
PUPS in Adans Cove were flipper tagged with pink roto tags. A
second group of 175 pups were tagged on 20 and 21, Cctober also



Juvenil e mal e roundups were conducted during 12 to 26 July
on St. Paul Island. The exam nation of 18,585 juvenile nmale fur
seals (of the size range taken in the commercial harvest prior to
1985) occurred as part of entangl enent studies revealing an
entangl enent rate of about 0.3% Debris was renoved from al

entangl ed animals small enough to be handl ed safely.



THISPAGE INTENTIONALLY LEFT BLANK



Vi i

CONTENTS:

| ntroduction
by Hi roshi Kajinmura .

Popul ati on Assessnent, Pribilof Islands, Al aska

by George A Antonelis, Charles W Fow er,
Elizabeth S. Sinclair and Anne E. York .

Weights and sex ratios of northern fur seal pups 1989
by Anne E. York and George A Antonelis .

Behavi ?r a?d bi o{jogy of northern fur seals, St. George
sl an

by Roger L. Gentry and Canmille A Coebel-Diaz .
Census of northern fur seals on Bogoslof Island
by Richard Merrick .

Popul ati on and behavioral studies, San M guel Island,
California (Adans Cove and Cast| e Rock)

by Robert L. DeLong.

Ent angl ement studies, juvenile male roundups
St. Paul Island, Al aska

by Charles W Fowl er and Tinothy J. Ragen .
Acknow edgnents .

Ref er ences .

Appendi ces
A d ossary .
B Tabul ati ons of northern fur seal data

collected on the Pribilof Islands and
Bogosl of Island, A aska, and on San M guel
I'sfand, California duri ng 1989

Page

22

34

40

41

43
55
56

59

6l



Viii

Tabul ati ons of northern fur seal
ent angl enent data .

Scientific staff engaged in northern
fur seal research, 1989 .

75

98



| NTRCDUCTI ON

by
Hi roshi Kajinura

The National Marine Mammal Laboratory (NVM.) is responsible
for collecting biological and managenent data on the northern fur
seal (Callorhin rsinus). This responsibility is nandated
under the Fur Seal Act and the Marine Manmal Protection Act, in
absence of the Fur Seal Convention which expired in 1984.

This report summarizes the research carried out by
scientists fromNMW at four northern fur seal breeding sites
during 1989. Two of the sites are major fur seal breeding
col oni es consisting of about 800,000 aninals and are on the
Pribilof Islands (Figs. 1 and 2) in the eastern Bering Sea. The
third site is a small colony of about 400 fur seals on Bogosl of
Island (Fig. 3) in the southeastern Bering Sea. The fourth site
is on San Mguel Island, California and nearby Castle Rock
(Fig. 4) where the breeding population of northern fur seals
fluctuates around 4,000 animals.

Fur seal s have not been commercially harvested on the
Pribilof Islands since 1984. A noratorium on conmerci al
harvesting was first inposed on St. George Island in 1973 to
permt research on the population as it reverted to its natural
state. In 1985, a noratoriumon the commercial harvesting of fur
seals on St. Paul Island was inposed because of their decline on

this Pribilof Island. Because of these noratoria, juvenile male
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fur seals (primarily 2- and 3-year-olds) are now harvested only

for subsistence.

Fur seals are not harvested on Sea Lion Rock (Sivutch),
Bogosl of Island, or San M guel Island and nearby Castle Rock
However, males from breedi ng rookeries other than those on St.
Paul and St. GCeorge Islands may be subjected to subsistence
harvest nortality as well since young male seals occasionally
haul out at sone distance fromtheir rookeries of birth. There
are four extinct rookeries on St. Paul Island (Fig. 1) and one on
St. Ceorge Island (Fig. 2).

Terms having special meanings in northern fur seal research
are defined in the glossary (Appendix A), and Russian names given
to sone of the rookeries of the Pribilof Islands follow ng their
di scovery by Russian fur hunters in 1786 are translated in
Table 1.

Tabul ar data for this report are presented as appendi ces.
Appendi x B contains the data customarily presented concerning
general studies, Appendix C contains entanglenent-rel ated data,
and Appendi x D lists personnel involved in fur seal research in
1989.

This report summarizes the research carried out on these
islands in 1989 under the authority of the Marine Mammal Permt

No. 598.
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Table 1. -- English translations of Russian names for Pribilof Island
rookeries and hauling grounds

| sland and English Comrents and derivation of name
Russian nane translation

St. Paul Island

Vost ochni _— From "Novoct oshni " neaning "place of
recent growh"; applied to Northeast
poi nt which was apparently at one
time an island that has since been
connected to St. Paul Island by
drifting sand.

Nbr j ovi Vil rus Hstorically, walruses hauled out
here in summer.
Polovina Hal f way Hal fway to Northeast Point fromthe
vi |l age.
Kitovi o "kit" or When whaling fleets were active in the

Bering Sea between 1849 and 1856, a
large right whale killed by some
ship's crew drifted ashore here.

Gor bat ch Hurpback Apparently refers to the "hunp |ike"
nature of the scoria slope above the
rookery.

Tol st oi Thi ck In this case, thick headland on which
the rookery is |ocated

Zapadni west Western part of the island.

Lukanin So named after a Russian pioneer

sailor who was said to have harvested
over 5,000 sea otters fromSt. Paul

Island in 1787.
Zoltoi (hauling Col den So named to express the netallic
ground) shimering of the sands
St. George Island
Staraya Artil o ad settlenment or WHa%. There was
once a settlement or village adjacent

to the rookery.
Sea Lion Rock

Sivut ch Sea lion These animal s haul out but do not
breed here.
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POPULATI ON ASSESSMENT, PRI BI LOF | SLANDS, ALASKA
by
Ceorge A Antonelis, Charles W Fow er, Elizabeth S
Sinclair, and Anne E. York

I n accordance with provisions originally established under
terms of the Interim Convention on Conservation of North Pacific
Fur Seals, the National Marine Mammal Laboratory (NMWL) has an
ongoi ng programto nonitor the popul ation status of fur seals on
the Pribilof Islands. Data on popul ation size, age and sex.
conposition, and natural nortality are collected annually to neet

this purpose.

Popul ati on Paraneters
Herd characteristics nonitored on St. Paul Island in 1989
i nclude 1) sex conposition of seals harvested for food on St.
Paul and St. George Islands, 2) the nunber of |ive adult nales
and pups, 3) pup weights and future juvenile male nortality rates
through pup tagging studies and, 4) the nunber of dead pups and

ol der fur seals of both sexes.

Sex _Composition of Seals Harvested

A total of 1,336 subadult nale seals were killed in the
subsi stence harvest by St. Paul Island residents in 1989. On St
CGeorge Island, 181 subadult nale seals were taken in the
subsi stence harvest in 1989. No female fur seals were taken on
either island (Table 2).



Table 2. --Date, location and nunber of subadult numle seals killed
i n subsistence harvest drives on the Pribilof Isl|lands

in 1989.

Dat e Rookery Nunber Kkill ed

St. Paul Island

July 10 Reef 66
July -11 * Lukanin 72
July 14 Zapadni® 102
July 17 Polovina® 57
July 18 N.E. Point (eastside) 20
July 19 Reef 89
July 21 Zapadni® 62
July 24 Polovina® 71
July 26 Lukanin 55
July 27 Reef 54
July 28 Tolstoi 82
July 31 Polovina® 46
August 4 Reef 93
August 5 Zapadni® 65
August 7 N.E. Point (eastside) 126
August 8 Reef 276

Total 1,336

St. George Island

July 14 North 59
July 18 North 47
July 25 North 38
July 29 North 25
August 7 North _12

Total 181

®Mbst animals are driven from Big Zapadni as opposed to Little
Zapadni .

"Most ani mal s are driven from"hal fway point" as opposed to Big
Polovina or Little Pol ovina.
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Living Adult Ml e Seals Counted

A total of 4,297 harem (see glossary for definition) and
6,400 idle (class 1, 2, 4, and 5) adult male seals (bulls) were
counted in 1989 on St. Paul Island from9 to 14 July (Appendi x
Table B-1). On St. George Island, 1,241 haremand 1,163 idle
bulls were counted from 14 to 16 July. Total nunbers of harem
and idle bulls counted since 1980 are given in Appendi x Table
B-2. Cassification and nunber of nale seals counted by rookery
in 1989 are given in Table 3. The relative l[ocation of the
different classes of adult nmales is illustrated for a typical fur
seal rookery-hauling ground conplex on the Pribilof Islands in
Figure 5.

Harem bul | counts on St. Paul Island were 20% hi gher in 1989
than 1988. (On St. CGeorge Island, harem bull counts decreased by
1.5% bet ween 1988 and 1989. The effects of the 1984 cessation of
comrerci al harvesting on St Paul Island are apparent in the 7.0%
increase in the idle male count between 1987 and 1988, and in the
100% i ncrease between 1988 and 1989. On St. Ceorge Island, where
the commercial harvest ceased in 1972, the idle male count

decreased by approxi mately 8% bet ween 1988 and 1989.

Nunber of Pups Born in 1989 at St. Paul |sland

The nunber of pups born on St. Paul Island during 1989 was
estimated according to the nmethod devel oped in York and Kozl of f
(1987). A total of 9,931 pups were sheared on 4 sanple rookeries
(Ardi guen, Vostochni, Reef, and Polovina diffs) from7 to
11 August. Resighting to determne the marked to unmarked ratio

on the sanple rookeries was done twi ce on each rookery from 14 to
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Table 3. --Nunber of adult nale northern fur seals counted, by rookery,
St. Paul Island, Al aska, July 1989

Date Class of adult male? Total

Rookerv (July) 2 3 5
St. Paul Island
Lukanin 9 38 106 108 252
Kitovi 9 64 223 194 481
Reef 11 92 466 632 1,190
Gorbatch 11 63 320 474 . 857
Ardiguin 11 20 77 7 104
Morjovi 12 51 327 348 699
Vostochni 12 98 778 668 1,544
Little Polovina 9 12 13 198 223
Polovina 9 18 - 39 289 346
Polovina Cliffs 9 104 345 143 592
Tolstoi 13 86 519 616 1,221
Zapadni Reef 13 20 162 318 500
Little Zapadni 13 84 " 332 250 666
Zapadni 14 99 590 1,306 1,995

Island total 849 4,297 5,551 10,697
St. George Island
Zapadni b 50 187 194 431
South b 88 227 18 333
North b 190 452 175 817
East Reef b 37 54 20 111
East Cliffs b 87 234 178 499
Staraya Artil b _66 87 _60 213

Island total 518 1,241 645 2,404

%See glossary for a description of the classes of adult male seals.

Counts on St. George Island in 1989 were conducted between 14 July
and 16 July.
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CLASSES OF BULLS

1. TERRITORIAL WITHOUT FEMALES
2. TERRITORIAL WITH FEMALES

3. HAULING GROUND ([T

:
{

Py

Figure 4. -- General conposition of a typical fur seal rookery.
Cass 2 as depicted here correspond to classes [ and 2
of Appendix A and class 5 corresponds to classes4 and 5
of Appendix A
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20 August. The total nunmber of pups alive at the tinme of
sanpling is estimted based on the product of the nunber of
breeding males and the ratio of pups to breeding nales on the
sanpl e rookeries (York and Kozl off 1987).

The nunber of pups sheared, the nunber of sheared aninmals
resighted, the total nunber of pups sanpled and the estimated
nunber of pups alive at the tine of marking for the sanple
rookeries are shown in Table 4. Estimates of nunbers of pups
born on the sanple rookeries are the nmean of the estinmated pup
nunbers for the two sanpling periods.

The estimate and standard error of the total nunmber of pups
born on St Paul Island for 1989 is calculated by nultiplying the
count of breeding males on all rookeries by the estimated ratio
of pups to bulls on the sanple rookeries (c.f. York and Kozl of f
1987). The estimate is derived in the follow ng way: Let

n = the nunber of sanple rookeries,

p; = the estimted nunber of pups alive at the tine of

sanpling on rookery i,
B = the count of breeding nmales in md-July on
rookery i, and
r = the ratio of pups to males on the sanpl ed
rookeries, r = (@P) /(aB).
Define r.; as the ratio of pups to males on all but the ith
sanpl ed rookery:
r.i = (ZP;)-P;)/[(EB;)-B;], where the sunmmation

runs over all sanple rookeries | = 1;n.
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Table 4.- -Nunber of northern fur seal pups sheared, nunmber of sheared pups
resighted on two sanpli nlg_ occasions (R, and R, total nunber of
puPs sanpl ed on two sanpling occasions (Tl,ané T,), nunber of pups
estimated to be alive at the time of shearing (él and E)) and the
nmean nunber alive, August

Rookery Sheared R, R, T, T, E", E", Mean
Vostochni 4,557 565 686 3,275 3,550 26,414 23,582 24,998
Ardiguen 455 74 84 375 450 2,306 2,438 2,372
Reef 2,901 256 351 1,925 2,650 21,814 21,902 21,858
Polovina Cliffs 2,018 251 363 2,125 2,600 17,085 14,454 15,769
"E; = Sheared « T, i=1,2

R.

1
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The ith pseudo-value r;* (Msteller and Tukey 1977):
o=nr - (nl) r.;.
Then the jackknife estimate of the ratio of pups to adult males
Is the average of the pseudo-val ues:
R = (Sr,)/n.
The approxi mate variance of the jackknife ratio r is:
V=[Z(r; - R)?)/(n) (n-1).

The val ues used to conpute the jackknife estimate of the
ratio of pups to breeding nmales on the sanpled rookeries are
given in Table 5. This ratio is 37.80 with an approxi mate
standard error of 6.02

Pup production on all rookeries is estimated fromthe
product of the ratio of pups to breeding nales (37.803) and the
count of breeding males on all rookeries (4,297). This value
(162,438) is added to the total count of dead pups (9,096) for
the estimate of total pups born (171,534). The estinated
standard deviation (25,867) is the product of the standard
deviation of the ratio (6.0197) and the total nunber of breeding
mal es (4,297). An approximate 95% confidence interval for the
nunber of pups born on St. Paul Island in 1989 is 171,534 +
(3.182) (25,867) or 171,534 + 82,307, (3.182 is the 97.5
percentile of Student's t distribution with 3 df). This estimate
is not significantly different fromthe estimated 171, 600 pups
born on St. Paul in 1987 or the 202,304 estimted for 1988. Pup
mortality is estimated to be 5.3%  Nunbers of pups born * 95%

confidence intervals for 1970-89 are shown in Figure 6.
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Table 5. - -Estimtes of nunmber of p%Ps alive at the time of shearing for
sanpl i ng per|ods (E . an nean number of pups estimted fr
the two sanp g peri ods, nu er of breed|n el es Bullsg, th
ratio of the ne n’ nunber ' of Pups to breeding males (Ratio), th
rat|o of pups to breeding males on all but The given rookery
(R u) and the seudo ratjo ésee text for details), for fo
sa npl ookeries, St. Paul Island, Alaska, 1989.

Rookery E; E, Mean Bulls Ratio R-minus Pseudo

Vostochni 26,414 23,582 24,998 778 32.131 45.044 20.924

Ardiguen 2,306 2,438 2,372 77 30.800 39.412 37.820

Reef 21,814 21,902 21,858 466 46.906 35.949 48,208

Polovina Cliffs 17,085 14,454 15,769 345 45.708 37.266 44.259

The jackknife estimate of the ratio of pups

alive at the time of sampling to the

number of breeding males is - 37.803

Its standard error is 6.0197
An approximate 95% confidence interval is 18.648 56.957

The estimate of the total number of pups

alive at the time of shearing is the

product of the total number of breeding

males (4,297, from Table 2, Class 3) from

all rookeries with the ratio of pups to

breeding males 162,438

An approximate 95% confidence interval is 80,131 244,746

The total number of dead pups is 9,096

Total number of pups born 171,534

An approximate 95% coﬁfidence interval is 89,227 253,842
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The standard error of the estimated nunber of pups born is
very high for 1989. This is caused by the high variability in
the ratio of pups to breeding nal es anong the sanpl e rookeries,
and may be the result of the cessation of the commercial harvest
on St. Paul Island after 1984. Males that were 3 years old in
1985 are now joining the breeding population. If nales show
preference for certain rookeries over their natal rookery then
the ratio of pups to breeding nmales may not stabilize for several
years. If this is the case, a census of all rookeries will have
to be done nore frequently than the 5-6 year schedul e that the
sub-sanmpling procedure currently follows. Al rookeries were
| ast sanpled in 1987 when the ratio of pups to haremnales did
not vary appreciably anong rookeries (the nunber of breeding
mal es accounted for approximately 98% of the variability anong
nunbers of pups alive at the tinme of sanpling in 1987).

Tagai ng Qperations

A total of 4,423 pups were doubl e tagged (number series
A14837- A18931) with a nodified round-post nonel cattle ear tag at
all major rookeries on St. Paul Island (Table 6) to evaluate tag
longevity and to estimate juvenile male nortality. Tags were
applied proportionally by rookery section according to the
estimated nunber of pups present on each rookery. This was done
in an effort to distribute tags randomy by sanple rookery and
thereby obtain an unbiased estimate of survival. A total of
4,004 male and 418 fenal e pups (the sex of one pup was
uni dentified) were tagged on St. Paul Island in 1989. Femal e

pups were only tagged at selected study sites (Polovina diffs



Table 6.--Nunber of northern fur seal pups double tagged with nodifed round-post nonel cattle
ear tags for each rookery, St. Paul Island, Al aska, 21 August - 1 Septenber 1989

6T

Rookery 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
Ardinguen 75 === === —==  mm— —om —mm mee mem et e e e —e- 75
Gorbatch 166 57 39 --= === 43 —== —== ——— cme e o e oo 305
Kitovi 37 37  23* 95 49 —-= ——= —o=  —o mme e e mem e 241
Lukanin 294 -== === —== ———  mom e mem —mm cem mmm e mem e 294
Morjovi 60° -—— 65 54° ——= 55 ——o=  —oe e o oo cee e e 234
Polovina Cliffs 32 49 --- 69 123 100 329 --=- =-== === eee  —ee e o 702
Polovina 49 ~== —==  —o— oo mem mem mem mmm cem mmm e mem —ee 49
Reef 54 89 47 75 5 919 =—= 36 55 -—= ——= ——— ——= - 452,
Tolstoi 63° --- 457 --- 128 143 102 89 -——- === —ee  ——— e 570
Vostochni 35 358 54 52 25 95 41 65 --- --- 42 =--- 131 55 630
Little Zapadni 26 47 81 48 67 52 ——— === === —me  —em o o - 321
Zapadni 72 89 --- 37 48 71 71 === ——= ——— mee eme mmm oo 388
Zapadni Reef 65 37 60 === -== == —-= == s mem e —em mem - 162

Total 4,423

%Section 4 counts are conbination of section 3 and 4 on Kitovi rookery.
"Section 1 and 2 conbined on Morj ovi rookery.

‘Section 4 and 5 were combined on Mrjovi rookery.

“Section counts for 5 and 6 on Reef rookery were conbined.

®Section 1 and 2 conbined on Tol stoi rookery.

"Section 3 and 4 conbined on Tol st oi rookery.

‘These pups were tagged between sections 1 and 2 on Vostochni rookery.
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and Lukanin rookeries) for long-termreproductive studies in the
future

Dead Pups Count ed
From 14 to 20 August 1989, 9,096 dead fur seal pups were

counted on all rookeries of St. Paul Island except Little

Pol ovi na rookery (Table 7). The nunbers of dead pups counted
since 1979 are given in Appendix Table B-3.

Dead Seals QO der Than Pups

The rookeries and adjacent beaches of St. Paul Island, with
the exception of Little Polovina rookery, were surveyed for dead
seal s older than pups from 14 to 20 August 1989. The count of
dead seals totaled 217 animals (162 females, 55 males). Teeth
were collected fromall but 12 of the dead animals (9 fenmales; 3
mal es). Appendix Table B-4 lists the nunber of dead seals ol der

t han pups counted on the Pribilof Islands since 1965.



Table 7. --Counts of dead pups by rookery sections,

St.

Paul ,

Al aska 1989.

Rookery section

Rookery Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
Ardiguen 8/18 129 --- .- - oo oo oo oo oo o el oL oo .l 129
Gorbatch 8/14 256 177 173 4 20 166 --- --- oo o ooo oo oo --- 796
Kitovi 8/15 58* 12 74 90 48 L T 282
Lukanin 8/16 85 99 ---  --- .- .- - oo Ll Ll Ll aaa oo ao- 184
Morjovi 8/16 91> 46 72 39 82 57 == --- eee eee aee aee o o 387
Little Polovina © e L L P ---
Polovina Cliffs 8/16 33 41 47 73 72 92 104  --=  aas e oeo oo ool oo 4672
Polovina 8/16 39 11 - - —oo oo —ee oo Ll Ll il ol ool ol 50
Reef 8/18 113 152 106 95 69 102 42 79 104 45 11 ---  --.  --- 918
Tolstoi 8/19 124 127 119 149 188 306 285 228 --- --- --- .- --. --- 1,526
Vostochni 8/17 40 11 54 36 40 162 90 106 50 22 48 96 232 92 1,099
Little Zapadni 8/20 25 118 216 300 203 182 --- --- --- --. oo .- -.. .-- 1,044
Zapadni 8/20 120 230 380 301 251 208 213 31 - - --- - --- --- 1,734
Zapadni Reef 8/20 154 331 ---  ---  s-- -a- oo ooo ool ool el ale ool aas 485
Total 9,096

® ncludes 12 dead pups counted on Kitovi Anphitheater.

°I'ncl udes 34 dead pups counted on 2nd point south of Sea Lion Neck.

“No dead pup counts were made at Little Polovina rookery.

1c
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VEI GHTS AND SEX RATI OS5 OF NORTHERN FUR SEAL PUPS 1989

by
Anne E. York and George A Antonelis

Sanmpl es of pups were wei ghed during the taggi ng operations
on St. Paul Island during |ate August 1989 (approximately 1 week
after shearing-sanpling studies were conpleted) on all rookeries
except Little Pol ovina. In contrast to tagging operations
conducted during 1987 and 1988, only male pups were tagged
except on special study sites for future reproductive studies.
W report average weights for males and femal es for each rookery
studied and sex ratios anong pups.

G oups of pups were surrounded on the rookeries and sexed;
all males were tagged and all fenales were nmarked by clipping a
smal | amount of hair fromthe runp. Random sanpl es of
approxi mately 10% of the nmales and 10% of the femal es were
wei ghed, except on Tol stoi rookery where all pups that were
captured were weighed.

A spring scale was attached to a bucket with a burlap
bottom the tare was checked before each group of pups were
wei ghed. Each pup selected for weighing was put into the bucket
and weighed to the nearest |/4 kg. To avoid fatigue, weighers
were usually replaced after each group

Variations of weights of nonsheared pups were anal yzed using
two-way analysis of variance (sex and rookery). On those
rookeries where shearing was done, a separate three-way anal ysis

of variance (sex, rookery, and shearing status) was done.
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Results and Di scussion

Sanpl e sizes, nean weights, and standard deviations for each
rookery by sex and shearing status (sheared or not sheared) are
shown in Table 8. Mean weight and 95% confi dence intervals by
rookery for male and femal e pups that were not sheared are shown
in Figure 7; Mean weight and 95% confidence intervals by sex and
rookery for both sheared and nonsheared aninmals on those
rookeries where shearing-sanpling studies were done are shown in
Figure 8.
Pup Weights

The anal ysis of variance of the weights over sex and rookery

is presented in Table 9 for the nonsheared animals over all
rookeries sanpled. A three-way analysis of variance of the
wei ghts over sex, rookery, and shearing status is presented in
Table 10 for those rookeries on which shearing was done. In
Tables 9 and 10, each factor is screened for its inportance by
conputing the mean sum of squares due to that factor within the
m ni mal nodel containing the factor. For exanple, the sum of
squares due to the factor sex is the reduction in sum of squares
by adding the factor sex after the correction for the nean; the
sum of squares due to any three-way interaction is the reduction
in sumof squares fromthe nodel containing all the single
factors and two-way interactions of the same variables.

Anal ysis of variance of weights (Tables 9 and 10) indicate
the followng: 1) nale and fenale weights are significantly
different (p > 0.999); 2) there are significant differences in

average wei ghts by rookery (p > 0.999, in Table 7, p = 0.956
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Table 8.-- Sanple size (N), wei ght (%), and standard deviation (SD) of
shear ed (S)f and nonsheared gNS ‘northern fur seal pups wel ghed at
the time of tagging, 21-28 August 1989, St. Paul Island, Araska.

Rookery Females __Males Dates

NS S NS S

Lukanin N 59 0 61 0 27 Aug.
X 7.750 - 9.406 -
SO 1.541 - 1.625 -

Kitovi N 38 0 52 0 27 Aug.
X 8.658 - 10.111 -
SO 1.281 - 1.508 -

Reef N 29 7 39 1" 21 Aug.
X 7.845 7.500 8.910 8.409
sD 1.402 0.791 1.773 1.865

Gorbatch N 50 0 61 0 25 Aug.
X 7.565 - 9.348 -
SD 1.581 - 1.805 -

Ardiguen N 29 10 36 14 25 Aug.
X 7.845 7.325 9.243 9.946
SD 1.189 1.688 1.776 1.838

Mor jovi N 49 0 49 o] 23 Aug.
X 8.260 - 10.107 -
] 1.499 - 1.702 -

Vostochni N 62 23 71 27 22-23 Aug.
X 8.190 8.030 9.842 8.833
SO 1.282 1.339 1.696 1.886

Polovina N 47 0 49 0 24 Aug.
X 7.745 - 9.327 -
SO 1.753 - 1.876 -

Polovina Cl. N 75 14 91 13 24 Aug.
X 8.143 8.286 9.245 8.827
SO 1.240 1.712 1.803 1.900

Tolstoi N 509 0 637 0 29 Aug.
X 8.285 - 2.502 -
SD  1.469 - 1.820 -

Zapadni Reef N 50 0 48 Q 28 Aug.
X 8.030 - 9.276 -
SD 1.469 - 1.844 -

L. Zapadni N 55 0 69 0 28 Aug.
X 7.51% - 9.348 -
sD 1.548 - 1.783 -

Zapadni N 50 0 57 0 26 Aug.
X 8.325 - 9.904 -
SO 1.597 - 2.010 -

Combined N 1102 54 1320 65
X 8.126 7.897 9.507 9.000
S

D 1.482 1.466 1.804 1.904
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Table 9. --Analysis of variance of weights of nonsheared northern fur
seal pqghgn sex and rookery for data collected during

August
Source Sum Squares df MSS F p
Total 7,857.9 2,421
Sex 1,146.0 1 1,146.00 419.78 >0.999
Rookeries 131.8 12 10.98 4.02 >0.999
Roaok.Sex 35.8 12 2.98 1.09 0.638
Residual 6,544.3 2,396 2.73

Table 10. - -Anal ysis of variance of pup wei ghts on sex, rookerg and
shearing status for data collecfed during August 1989 on
rookeri €s where shearing took place

Source Sum of Squares df MSS F P
Total 1,632.29 550

Sex 215.63 1 215.60 215.60 >0.999
Rookeries 20.79 3 6.93 2.74 0.957
Shearing 8.56 1 8.56 3.38 0.934
Sex.Rook 10.04 3 3.01 1.19 0.686
Rook.Shear 8.65 3 2.88 1.14 0.714
Sex.Shear 171 1 1.71 0.68 0.589
Sex.Shear.Rook  13.10 3 4.36 1.73 0.839
Residual 1,353.80 535 2.53




28

Table 9); 3) there are no statistically significant two-way or
three-way interactions; and, 4) weights of sheared pups and
nonsheared pups are not significantly different (p = 0.901).

In order to conpare the weights for 1989 with the 1987 and
1988 values, a separate analysis was carried out for the
nonsheared animals (Table 11). The sanpling of pup weights
during the 3 years were not the sane: nunbers of animals weighed
in the previous years were not necessarily proportional to the
popul ati on size on the rookery and neither taggi ng nor shearing-
sanpling studies were conducted on all rookeries each year.
Therefore, mean weights for St. Paul |sland were cal culated for
mal es and fenmales for 1989 using the sane nethod as in 1987 and

1988 (York and Antonelis 1990) and were conpared to the
previously cal cul ated nmeans for 1987 and 1988. These esti mated
nmeans are the weighted suns of the nmeans for each sanpled rookery
(Ardiguen and Little Pol ovina rookeries were excluded because
data were, not obtained there in all 3 years): the neans were
wei ghted using the fraction of breeding bulls contributed by that
rookery to the total nunber of breeding bulls on the island
(excluding Little Polovina and Ardiguen rookeries). These
fractions are considered representative of the size of the pup
popul ati on on each rookery and are independent of the weight
data. The variance of the weighted nean is estimated as the sum
of the product of the squared weights with the variances of the
mean wei ghts from each rookeries.

The cal cul ations were carried out in the follow ng way: Let

B, B, ... B be the 1989 bull counts on the 12 rookeries where
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Table Il.-- Fractjon of breeding males contributed by each rookery to total
breedi ng nal e numbefs on St. Paul Island (excluding Little
Polovina and Ardiguen rookeries) for 1989

Rookery 1989

Lukani n 0. 025
Ki t ovi 0. 053
Reef 0.111
Cor bat ch 0.076
Nbr{OVI , 0.078
Vost ochni 0.185
Polovina _ . 0.009
Polovina Qiffs 0. 082
Tol st oi 0.123
Zapadni _Reef 0.039
Little Zapadni 0.079
Zapadni 0. 140

Table 12.-- Estimted mean weights (with standard deviations) for female and

Estimated mean weights

1987 1988 1989
Females 8.518 8.057 8.087
SD 0.077 0.057 0.063
Males 9.811 9.531 9.577

SD 0.091 0.061 0.072
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wei ghing studies were conducted all 3 years (1987-89). Let W,
be the corresponding nean Wei ght of nonsheared ani mals on rookery
i, i =1, 12 for sex j (j =1 for females, 2 for nmales) from
Table 8. Let Vi,; be the variance for W,;; Vi,; is calculated as
the square of the standard deviation (in Table 8) divided by the
sanpl e size (from Table 8). For example, V(I,l) = 1. 541%/ 59,
For each rookery, i, the fraction of bulls (f) contributed by

that rookery is conputed as

Then, the weighted mean (M for sex j is

M=% £ W |,

W th variance

2 = 2
Sj—_1fi Vi
i=

Significant differences between two neans can be assessed by
conmparing the difference in the two neans divided by the square
root of the sumof the two corresponding variances to a Student's
t distribution with 12 degrees of freedom

The weights and the estimated nmean weight of a St. Paul
| sland pup and its standard error for each sex for 1987, 1988 and
1989 are shown in Table 11 and 12. Fenales were 0.43 kg heavier
in 1987 than in 1989 (t = 4.35, p = 0.999), while males were 0.23
kg heavier (t = 2.01, p = 0.933). The weights for 1988 were not
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significantly different fromthe 1989 weights (t = 0.375, p =
0.285 for females: t = 0.548, p = 0.405 for males).
Sex Ratios

Sex-ratio information by rookery and shearing status is
summarized in Table 13. An analysis of the sex ratios was
conducted by analyzing the fraction of male fur seals in each
year, rookery, and shear-status combination. The anal ysis was
carried out using the General Linear Interactive Mdelling (GLIM
program assumng that the fraction of males in each section was a
bi nomal random variable: the logit of the fraction of males
[log(p/(l-p)] was nodelled as a linear function of rookery and
shearing status. The results fromthat analysis (Table 14) can
essentially be interpreted |ike an analysis of variance except
that the significance of a factor is judged by conparing the nean
devi ance (total deviance divided by the degrees of freedom of the
factor) with a chi-square random variable over its degrees of
freedom (1968 CRC Handbook Table V.2).

Wien all categories are considered sinultaneously, the
additions of the shearing or rookery terns do not reduce the
deviance significantly (p = 0.95). That is, one does not reject
the null hypothesis that there is no significant difference in
the fraction of males anong the rookeries nor is there a
difference in sex ratio between the sheared and nonsheared
ani mal s. If only the nonsheared aninals are considered, there is
a difference anong rookeries at p = 0.91. Males conprised 53.4%

of the nonsheared aninals and 56. 7% of the sheared ani mal s
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Table 13. --Nunbers of pups (Males), total nunber of pups (Total), and
fraction (Fract .) of rmales captured durln% tagg|ng oper at j ons
on St, Paul Island, Alaska, 21-30 Augyst 1989. " The fraction of
males is in significantly greater numbers than 50% (p=0 95) for

shaded itens.
Nonsheared animals Sheared animals
Rookery Males Total Fract. Males Total Fract.
Lukanin - - -
K - . .
~

Ardiguen
Morjovi

Vostochni
Polovina

Polovina Cl
Tolstol =
Zapadni Reef
. Zapadns

312 551 0.567

Tabl e 14. --Anahysis of deviance for dependence of sex-ratio on shearinﬂ]
status and rookeries. p-values are |1/100 the percentile tro

Xi table.

Factor df Deviance P
Rookeries(R) 12 17.17 0.912
Shearing (S) 1 3.80 0.534

R.S 5 3.81 0.844
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(Tabl e 13); based on the Kl opper-Pearson test, both of these
nunbers are significantly greater (p = 0.95) than 50% Anong the
nonsheared animals, the fraction of nmales was significantly
greater (p = 0.95) than 50%on Kitovi, Reef, Gorbatch, Tolstoi,
Littl e Zapadni, and Zapadni rookeries; these itens are
highlighted in Table 13. The fraction of males was not
significantly different from50% on the other rookeries. These
results are simlar to data taken in 1987 and 1988, for which
averaged over the 2 years, nales conprised 53.3% (52.8%in 1988
and 54.5% in 1987) of the nonsheared tagged animals. On the
other hand, a significantly (p = 0.99) higher percentage (63.3%
of the sheared animals that were subsequently weighed (68.1%in

1988 and 60.8% in 1987) were mal es.

Summary

Consi stent with data from 1987 and 1988, the only clear
pattern of how wei ghts of pups vary is by sex: males outweigh
females. On nost rookeries, the mean weight of sheared pups is
| ess than that of the nonsheared pups but not always, and not
always significantly less. Conparing the data taken in 1989 wth
that of 1987 and 1988, the pattern of differences anong rookeries
I's not consistent across years. The average weight of pups on
St. Paul Island was not significantly different from 1988, but
was significantly less than the 1987 sanpl es.

The ratio of nales to fenal es anmong nonsheared ani mal s was
not significantly different fromdata taken in 1987 and 1988.
However, anong the sheared animals, the ratio of males to fenal es

was |lower for 1989 than for 1987 and 1988.
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BEHAVI OR AND Bl OLOGY OF NORTHERN FUR SEALS, ST. GEORGE | SLAND

by
Roger L. Gentry and Camlle A Goebel-Di az

Field research was conducted from 26 June to 17 August.
This field research focused on 1) observing tagged fur seal
females for return and natality rates, 2) counting the total
nunber of adult male fur seals on the island, 3) counting narine
manmal s other than fur seals around the island, 4) deploying
satellite transmtters and Time-Tenperature-Depth Recorders
(TTDRs) on foraging female fur seals, and 5) renoving entangling
debris from juvenile male fur seals.

This report discusses itens 1 and 4 above; item 2 was
di scussed in a previous section (see page 8). New flipper tags
were applied to three females on which the old tags had becone
unreadable. No other tags were applied. Entangling debris was
renmoved fromeight juvenile nale fur seals on East Reef, East

diffs, and Zapadni hauling grounds

Natality and Return Rates
In 1984, 104 adult female fur seals at East Reef rookery
were doubl e tagged with green Riese tags. They were also given a
hot brand on the head as a check against double tag loss, and to
facilitate recognition and observation of tagged fenal es.
(bservations have been conducted each year since 1984 to
determ ne the nunber of females that return (an index of surviva

rate), and the nunber that suckle young (an index of pregnancy
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rate). Since 1984, other fenales have been marked by hot iron
branding, or with Allflex or white Riese tags. These aninals are
observed each year with the head-branded femal es providing our
most reliable results.

Tagged fenal es were observed daily froma blind in the
center of East Reef rookery, from5 m high observation towers at
either end of the rookery, or fromthe ground. Tags were read
using a 60 power spotting scope. Data on tagged individuals,

i ncl udi ng whether the femal e was seen suckling a pup, were
recorded on history cards for each female.

In collating data at the end of the season, fenales were
scored as nonsuckling if they were seen on fewer than 6 days
t hroughout the season, or on six or nore days without suckling a
Pup.

Return rate.

Thirty-three of the females branded in 1988 were seen in
1989 (33/43 = 0.77 return rate). To conpare this value to
previous estimates (see Gentry and Goebel -Diaz 1990) return rate
Is expressed as its reciprocal, failure to return. The value for
1989, 0.23 failure to return, is alnost identical to the 1988
value (0.22), but represents a poorer return when conpared to
returns for 1987 (0.08) or for 1986 (0.17).

Natality rate.

For the 1989 popul ati on of head- branded fenales, 25 were
seen suckling a pup (25/34 = 0.74 suckling rate). The 1989 val ue
conmpares to 0.93, 0.85, and 0.84 for 1986-88, respectively. That

is, the value in 1989 decreased conpared to previous years.
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Tag | oss rate.

Twel ve percent of head-branded females from 1989 | ost a
single tag (4/34 or 12%. This value is lower than the 21.4%
observed in 1988, but is greater than the 5 and 7.4% reported for
1986 and 1987, respectively. One fenale (1/34 = 3% lost two
tags.

The sanple size for both natality and tag | oss rate was 34,
not 33 as calculated for return rate. This discrepancy reflects
the inclusion of female 2119 which was suckling at the start of
1989, and which had two tags on her 1989 return, but which did
not survive the 1989 season (died on |and).

Di scussi on

After 5 years, the tagged popul ation at East Reef rookery
has reached such a small size that it is questionable whether the
estimates of natality and return rate calculated for it are
representative of the herd at |arge. For exanpl e, does the
apparent decrease in natality rate in 1989 reflect a change in
the herd, aging in the marked popul ati on, or observational error.
In such a small population, the failure of observers to see only
one or two females that are actually present introduces |arge
errors into the estimates. This problemis exacerbated by the
fact that the Riese tags with which the animals are identified
are now so badly worn that positive identification in sone cases
is inpossible. For these reasons, we have not statistically
conpared the 1989 results against previous results.

Tag returns offer the only means of estimating survival and

Pregnancy rates wi thout sacrificing animals; they are therefore
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val uabl e managenent tools. |If these estimates are to be nade in
future seasons, these head-banded fenal es should all be retagged

and the size of the marked popul ati on shoul d be increased.

Satellite Transmtters

The long-termgoal of this project is to develop a system
for nonitoring fur seal foraging relative to the subarctic-
subpolar front in the North Pacific Ccean, and thereby neasure
how fur seals interact with the high seas squid driftnet fishery
that operates along the front. The systemis being devel oped at
St. George Island because sone fur seals there nust cross a shelf
break front (the front between Bering Sea shelf water and the
Bering Sea and Al aska Streamwater) to feed in the deep waters of
the Bering Sea, and because instruments can be reliably retrieved
in case of nalfunction.

The goals for the 1989 season were to determ ne 1) whether
Toyocom 0.5 watt satellite transmtters broadcasting every 45
seconds (wth no saltwater switch) would reliably report
positions for fur seals foraging at sea; 2) whether fenales were
capabl e of carrying both the satellite tag and an el ectronic
Ti me- Tenperature-Depth Recorder, 3) whether the front could be
identified by instruments; and 4) whether map coordi nates could
be assigned to different thermal structures of the water colum
by conparing the tine bases of the TTDR and the satellite tags.

Reliability

Two satellite tags were deployed, once each. The first was
depl oyed for 6 days. During that tine four |ocations of

excellent signal quality were received while the fenmal e was on
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shore, and four |ocations were received while she was at sea. O
the latter, one was of excellent quality, tw were of acceptable
quality, and one was unacceptable. The antenna of one instrunent
was broken off when the fenmale returned to shore.

The second instrument was deployed for 7 days. Twenty
| ocations (15 at NQ 3 1) were recorded before the female |eft
land. O five locations recorded while the fenale was at sea,
one was of excellent quality, and two were of acceptable quality.
Six nmore |ocations of excellent quality were recorded at the
island on the females return from sea. The instrument was
returned to shore with the waterproof covering around the antenna
broken off.
Load

The conbined satellite and TTDR instrunments wei ghed 350 g in
air, less than half the mass of nechanical Ti me-Tenperature-Depth
Recorders used previously. The durations at sea, 6 and 7 days,
are well wthin the range of trip durations of uninstrunented
females. Therefore, the conbined instrunents were not too
massive or large in cross section for fenmales to carry.

ldentification of front

Software is not available for analyzing the tenperature
data, but the records contain data with which to answer the
questions about tenperature breaks. Two satellite l[ocations were
on the shelf, two were on the slope, and two were in deep water.
Therefore, one or perhaps both femal es crossed the front, which

occurs over the continental slope.
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Map coor di nat es

Too few | ocations were received to assign nmap coordinates to
al | dives. However, the locations of at |east a few dives on
both records can be deternmined closely. Even w thout data
analysis, it is clear that the dive pattern fornmerly referred to
as "shallow' diving (e.g.,< 100 m see Kozl off 1986) occurs over

water that is nore than 1,000 m deep

Di scussi on

From t he standpoint of encunbering animals with instrunents,
these initial trials denonstrated that northern fur seal fenales
are fully capable of carrying the conbined satellite tag and TTDR
w t hout adversely affecting their sw nmng performance. The
surfacing characteristics of fur seals at sea are not conducive
to plotting locations using the present transm ssion schedul e.
| nprovenents are needed in either the transm ssion frequency or

the design of the instrunment or antenna.



40

CENSUS OF NORTHERN FUR SEALS ON BOGOSLOF | SLAND

by
Ri chard Merrick

A survey of fur seal abundance on Bogoslof Island (Fig. 3)
was conducted on 22 July 1989 as part of the Joint U S -US S R
Marine Manmal Research Cruise in the Kuril and Al eutian I|slands.
Soviet and U S. biologists counted 29 adult territorial males,
132 adult females, 459 subadult males, and 99 pups (93 alive and
6 dead). Territories were observed on both sides of the island.
The nunber of subadult males has increased by 144% (from 188
animal s) since the survey on 2 August 1988. The area occupied by
northern fur seals has expanded into nmuch of the beach area north
of Castle Rock, which was fornerly occupied by northern sea |ions

(Eunet opias jubatus), and on to the western edge of the island

pl at eau.

Six net entangled aninmals were observed--two males, two
females, and two aninmals of unknown sex. Seven tagged femnales
were observed with blue Riese or Roto tags. Fenales identified
with Reise tags 2019 and 2050 were tagged as adults on Bogosl of
Island in 1985, and the female with Roto tag 13?? was tagged as a

pup at East rookery on St. Ceorge Island in 1982.
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POPULATI ON AND BEHAVI ORAL STUDI ES, SAN M GUEL | SLAND, CALI FORNI A
(Adanms Cove and Castle Rock)
by
Robert L. DelLong

The 1989 field season on San M guel |sland extended from
6 July through 5 August, wth subsequent trips being nmade in
Sept enber and Cctober for pup tagging. A maxi mum of 61 adult
male fur seals maintained territories containing reproductive
females during the height of the breeding season. At |east 749
pups were born in Adans Cove and 640 pups on Castle Rock. The
nunber of pups born in Adans Cove has changed little over the
past 3 years but the nunber of births increased by 28% between
1988 and 1989 at Castle Rock. Corresponding with the increased
nunbers of births on Castle Rock is the occupation by fur seals

of habitat used by California sea |ions (Zal ophus californianus)

in past years.

In a collaborative study with Dr. B. Stewart, Sea Wrld
Research Institute, we conducted a diving-foraging study with
eight adult fenmale fur seals. Eight mcroprocessor-controlled
dive recorders were attached to the dorsal pelage along with a
radio transmtter tag. Al eight recorders were recovered after
one or nore trips to sea. Six dive records contained between
1,275 and 2,772 dives for each animal. The nean dive depth
averaged 24 m

The col on contents from seven of the eight animals with dive

recorders were obtained by enema. The material obtained was
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washed and identifiable prey hard parts were recovered fromthe

fecal material. Northern anchovy (Engraulis nordax) was the
predom nant prey identified.

As in 1988, 175 fur seal pups were doubl e-tagged with pink
roto tags during |late Septenber and another group of 175 were
tagged in late Cctober as part of a study to determ ne the effect
of pup age at the time of tagging and pup survival. Tag numbers
and data on individual animals are listed in Appendi x Table B-5.

On 7 Decenber 1989 while reading tags on subadult male fur
seals in western Adans Cove, an apparent hybrid fur seal x sea
lion was observed. The aninmal was anong the juvenile fur seals
and | ooked |like a fur seal except that his head was very |arge
compared to a fur seal. This hybrid nale had coarse pel age and
pel age extendi ng down onto the foreflippers to forma V pattern.
On 8 Decenber we captured the aninmal, obtained a blood sanple for
genetics analysis and tagged himw th pink roto tags, numbers
C521 and (G522,
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ENTANGLEMENT STUDI ES, JUVEN LE MALE ROUNDUPS
ST- PAUL | SLAND, ALASKA

by
Charles W Fow er and Tinothy J. Ragen

[ ntroduction

Northern fur seals becone entangled in plastic debris and
scraps of fish nets during the tinme they spend at sea. Such
entangl ement, especially in scraps of fishing net, has been seen
as a source of nortality for this species and has been the focus
of research related to finding explanations for recent declines
in the population on the Pribilof Islands (Fow er 1987). A
nunber of recent studies conducted by the National Mrine Manmal
Laboratory have focused on the effects of entanglenent in narine
debris on northern fur seals (e.g., see Fower et al in press).

For experinmental work in the field, juvenile males (aged 2
to 5 years) from St. Paul Island, A aska, conprise the conponent
of the population nost readily studied. Entanglenent anong these
males is studied during roundups (a research procedure descri bed
in Fomer et al. in press) wherein animals are grouped together
on or near haul -out areas adjacent to breeding rookeries. This
report is the conpilation and presentation of the results of 1989
field research on entanglement and its effects on male northern

fur seals.

~ 'Research reported herein was partially funded by the
Nati onal Marine Fisheries Service Marine Entangl enment Research

Program Janmes Coe, Program Manager.
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Resul ts

Roundups
A total of 65 roundups were conpleted during studies on St.

Paul Island during July 1989 (Appendix Table G1). During these
roundups, 18,565 male seals judged to be of the size historically
taken in the comercial harvest (approximately 105 to 125 cmin
total length) were exam ned for debris. (Unl ess indicated
otherwise, data in this report apply to seals of this size.)
Among these, the entangled animals were counted. As wll be
expl ai ned bel ow, about 25% of the total counts (unentangled and
entangl ed) were repeated sightings. The total count and the
count of entangled aninmals are used to estimte the entangl enent
rate for conparison with rates observed in the comercial harvest
prior to 1985. Al entangled seals small enough to safely handle
were captured and the debris renoved. In all, 43 entangled
subadult male seals judged to be of harvestable size were
captured, the debris was renoved, then they were double tagged

wi th nunbered orange Allflex tags bearing the address of the
Nat i onal Marine Mammal Laboratory (Appendix Table C2). Tags
were placed on the inner trailing (or posterior) edge of the
front flipper, near the hairline, according to standard practice
for this species (CGentry and Halt 1982). For each entangl ed
seal, and followi ng procedures from previous years, two
unentangl ed controls were also tagged to conpare rates of return
in succeeding years (Appendix Table C-2). This resulted in the
tagging of 86 simlarly sized seals wth no debris entangling

themin addition to the disentangl ed animals that were tagged.
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Seal s Resighted from Previous Year's Taqqi ng

Al seals, regardless of size, were examned for tags during
roundups. As shown in Appendix Table C 3, seals tagged in
previous years were resighted along with seals tagged during the
1989 season. As in previous years, sone of the resighted seals
were seen on nore than one occasion during the 1989 season. O
the resighted tagged seals for which the tags were read, 68 were
fromthe application of Allflex tags in 1985, 1986, and 1988
during earlier phases of research to evaluate the nortality of
young male seals in snall debris. Fifty-nine of the 68 were
seal s tagged in previous years as controls and 9 were entangl ed
when tagged in previous years. O the 9 seals resighted after
havi ng been tagged as entangled, 4 had |lost their entangling
debris. Three pieces of debris that were | ost had been noted at
their first sighting as being small (O 150 g in estimated weight)
and one was nedium (150-500 g). Three additional tags from
previous years (2 orange Allflex and 1 white Allflex) were
sighted but not read; none of these animals were entangled at the

tinme of the resighting.

Ent angl ed Seal s and Ent anal enent Rate

Forty-seven (the 43 seal s nentioned above and 4 that were
judged to be larger than historically harvested) entangled
juvenile male seals encountered in the 1989 roundups were
exam ned to renove and determi ne the nature of their entangling
debris.  Information noted included: the size and kind of the

debris, the extent of any wounds, and how tightly the debris was
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| odged on the animal (Appendix Table C4). The tags applied are
summari zed in Appendix Tables C2 and G 4.

O the 47 entangled seals exam ned, 18 (38.3% carried
fragments of traw webbing, 15 (31.9% plastic packing bands, and
9 (19.1% string, small line or cords. The remainder were
entangled in niscellaneous material. The overall entanglenent
rate is estimated by the ratio of all (both initial and all
subsequent) entangl ement sightings to the total nunber of seals
exam ned (thus including the resightings in both cases, i.e., a
sanpling with replacenment design, Bengtson et al. 1988; Fow er
et al in press). In 1989 this included the resighting of
animal s fromwhich the debris was renoved during the same season.
Inall, there were 56 sightings including the 43 from 1989 of
entangl ed seals of harvestable size which were either newy
encountered or resighted seals from which debris had been
removed. The entangl enment rate for 1989 was thus 0.302%

(56/ 18, 565). This rate of entanglenent is |ess than the observed
rate of about 0.4% between 1976 and 1985 (Fig. 9).

Appendi x Table G5 shows that the majority of the reduction
can be attributed to a reduction in the rate of entanglenent in
trawl webbing. Hstorically the rate of entanglenment in traw
webbi ng has been 0.27% In 1988 that rate dropped to 0.15% a
reduction to about 56% of earlier levels. In 1989 this rate

remai ned low at 0.12%
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Rel ative Rate of Resighting and
Survival Estimtes

The record of tags applied to juvenile males during
entangl enent studies for each year since 1985 is presented in
Appendi x Table C-6. No sanmples were collected in 1987. A tota
of 156 tagged seals judged to be of harvestable size were tagged
and released in 1988; 52 of these were entangled. In 1989, 20
(19.2% of these seals originally tagged as controls were
resi ght ed. Five (9.6% of the seals tagged as entangled aninals
in 1988 were resighted in 1989. This inplies a resighting rate
of seals tagged as entangled in previous years of 50% of the rate
for controls (9.6/19.2 = 0.5). A though not significantly
different froma ratio of 1.0 (Chi-square test, p > 0.05), the
change in ratio between the years 1988 and 1989 is consistent
wth the survival rate (about 0.5) estimated for the effects of
entanglenent in snall debris (Fower et al. in press).

In 1989, 32 seals were resighted after being tagged as part
of a group of 279 controls in 1986. Four were resighted out of a
group of 128 animals tagged as entangled in 1986. These
represent 11.5 and 3.1% of their respective groups and
resighting rates that are significantly different (Chi-square
test, p < 0.05).

No entangled animals from 1985 were resighted in 1989;
however, eight controls were resighted. This is a significant
change fromthe original ratio of tagged entangled to controls
for that year (Appendix Table C6).

The data, as reviewed above, for relative resighting rates

of seals tagged in 1985, 1986, and 1988 and seen in 1989, are
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shown in Figure 10 along with the data from previ ous work
reported in Fower et al. (in press). As described above and as
can be seen in Figure 10, recent data are consistent with the
results of earlier work. The cunul ative data continue to show

estimated annual survival of 0.5 independent of other causes for

seals entangled in snmall debris.

Characteristics of Debris

Because the debris was renoved fromthe entangled seals in
1989, it was possible to directly determ ne weights of the
debris. Wth these data the size frequency distribution of the
fragments of trawl webbing found as debris on seals can be
determ ned as shown in Figure 11 for the weights and in Figure 12
for mesh sizes. Specific weights and nmesh sizes are listed in
Appendi x Table G 4. These distributions are sinmilar to those
seen for debris fromentangled northern fur seals in previous
studies (Fow er 1987). This is shown in Appendix Table G 7 where
slightly over 70% of the debris found on seals seen entangled for
the first tine are between 0 and 150 g. About 20 and 10% f al
bet ween 150 and 500 g and over 500 g respectively. O the seals
entangled in debris of these size categories, however, the rates
of return differ markedly. As seen in Appendix Table C 8
roughly half as many seals seen entangled in medi umsized debris
return to be seen when conpared to seals in the snaller debris.
A further reduction of the return rate is seen in conparing the
resightings of seals in heavy (over 500 g) debris conpared to

debris of the intermediate category.
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Wt hi n-season Resighting Rate

The fraction of seals tagged as entangl ed seals (from which
the debris was renoved in 1989) and resighted in the same field
season continues to be about the same as for controls. As seen
in Appendix Table CG9, this fraction is close to 25%for the
effort expended in roundups for the years shown. There is no
statistically significant difference in the rates of resighting

between the two groups (Chi-square = 0.805).

Summary

The 1989 results of entangl enent research through roundups

of juvenile nales showed:

1) A continued reduction of the overall entanglenent rate
from about 0.4% through 1986 to about 0.3%in 1988 and
1989.

2) Entanglement in trawl webbing in 1989 continued to be
about half of entanglenment |evels observed for this
kind of debris in previous years (prior to 1988).

3) The 1989 rate of resighting for animals tagged in 1986
i ndi cated that entangled animals were seen at a rate
that was significantly less than the rate at which
controls were resighted.

4) Data for relative return rates in research on entangl ed
seal s continue to produce estimated surviva
attributable to entangl enent caused nortality (i.e.,

i ndependent of natural causes of nortality) of about

0.5 per year.
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5) There is further evidence fromthe 1989 studies that the
rate of return of seals entangled in heavier debris is
less than for seals in smaller debris, inplying an eve
greater nortality anong seals entangled in |arge

debri s.
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APPENDI X A

d ossary

The following terms used in fur seal research and management on the
Pribilof Islands, Bogoslof Island, San Mguel Island, and Castle Rock have
special neanings or are not readily found in standard dictionaries.

Bachel or Young mal e seals of age 2-5 years.

Checkmar k A notch, slit, hole, or other mark made on a seal
flipper when a tag is applied to ensure recognition of
animal if the animal should lose its tag.

Cassifications of adult male fur seals

Oass 1. Full-grovvn mal es apparently attached to "territories"
(shoreline) spaced along the water's edge at intervals of 10-15 m

Most of these animals are wet or partlg wet, and sone
acquire harenms of one to four females between 10 and 20
July.  They would then be called haremnales (Cass 3).
Cass | males should not be confused with dass 2
animals, which have definite territories, whereas the
shoreline males appear to be attached to such sites but
may not be in all cases.

Cass 2 Ful I -grown males that have no females, but are actively
(territorial defending territories. Mst of these animals are
wi thout fenales) | ocated on the inland fringe of a rookery, sone are

between (ass 1 (shoreline) and Class 3 (territorial
with females) males, and a few are conpletely surrounded
by Cass 3 males and their harens.

Gass 3 Ful | -grown males actively defending territories and
(territorial females. Mst Cass 3 males and their harens conbine to
with fenales) forma conpact mass of animals. Isolated individuals,

usual ly with small harems, may be observed at each end
of a rookery, on sandy beaches, and in corridors |eading
to inland hauling grounds. Some territorial males have
as few as one or two females. Shoul dthese fenal es be
absent during the counts, their pups are used as a basis
for putting the adult nale into Class 3 rather than

G ass 2.
Cass 4 Full - and partly-grown males on the inland fringe of a
(back fringe) rookery. A few animals too youn and too small to
include in the count may be found here.  Though sone

Cass 4 males may appear to be holding territories, most
will flee when approached or when prodded with a pole.

Preceding page blank




A ass 5
(haul i ng
gr ound)

Drive
Haul i ng
ground

Haul out

Kl ept ogyny

Known- age

Mar ked

Mark
recoveries

Rookery
Roundup

Vi bri ssae
(facial
whi skers)

60

The haul ing grounds contain males from My to late
July and a mxture of males and femal es fromthen
on. The counts include males that obviously are
adults and all others that have a mane and the body
conformation of an adult. Males included in this
count are approximtely 7 years of age and ol der

Prior to 1966, Cass 3 males were called harem
bulls, and Casses 1, 2, 4, and 5 were collectively
called idle bulls. From 1966 through 1974, the
adult male seals were classified into five groups
(Gasses 1, 2, 3, 4, and 5). Beginning in 1975,

( asses 1 and 2 were conbined and desi gnated as
Cass 2, Cass 3 remained the same, and C asses 4
and 5 were conbined and designated as O ass b.

The act of surrounding and noving groups of seals
fromone |ocation to another.

An area, usually near a rookery, on which
nonbreedi ng seals congregate. See Rookery.

The act of seals nmoving fromthe sea onto shore at
either a rookery or hauling ground.

The act of an adult male seal (prinmarily classes 1,
2, or 3) seizing an adult fermale from anot her

male's territory.

Refers to a seal whose age is known because the
anlgal bears an inscribed tag or other type of
mar k.

Descri bes a seal that has been nmarked by renoving
the cartilaginous tip of a digit froma hind
flipper," by attaching an inscribed metal or plastic
tag to one or nore of its flippers, by hair-
clipping, or by bleaching.

Recovery (sighting) of a seal that has been narked
by one of several nethods. See Marked.

An area on which breeding seals congregate. See
Haul i ng ground.

Bi ol ogi sts surround and herd juvenile male fur
seals close to the location they haul out.

To determne the relative age structure of females
in a population, the color of their whiskers are
used. Facial vibrissae are black at birth and
remai n bl ack through age 3 years; becone m xed
(black and white) at ages 4 and 5 years; and by age
7, the vibrissae usually are entirely white.
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Tabul ati ons of northern fur seal data collected on the Pri bil of
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Table B-1. --Nunber of adult Ie northern fur seals counted bg class and rookery section, St. Paul Island,
aska, 9-14 July 1989, dah Indicates no nunberéd sections,
Rookery and Section
class of male 1 2 3 4 5 6 7 8 9 10 1N 12 13 14 Total
Lukanin
2 19 19 - - - - - - - - - - - - 38
3 54 52 - - - - - - - - - - - - 106
5 100 8 - - - - - - - - - - - - 108
Kitovi®
2 7(S) 2 21 14 15 - - - - - - - - - 64
3 40019 10 42 66 46 - - - - - - - - - 223
5 12(37) 12 0 0 133 - - - - - - - - - 194
Reef
. 2 18 11 - 7 4 9 10 4 9 11 3 - - - 92
3 42 73 74 42 49 52 16 45 48 29 4 - - - 466
5 8 21 L4 27 224 18 87 56 10 10 36 - - - 632
Gorbatch
2 23 15 7 0 3 15 - - - - - - - - 63
3 97 67 68 0 17 M - - - - - - - - 320
5 266 9 8 116 58 17 - - - - - - - - 474
Ardiguen
2 20 - - - - - - - - - - - - - 20
3 77 - - - - - - - - - - - - - 77
5 7 - - - - - - - - - - - - - 7
Morjovi®
2 2t 9 8 10 5 8 - - - - - - - - 51
3 36¢27) 40 60 33 96 35 . - - - - - - - 327
5 125¢11) 1 66 26 12 109 - - - - - - - - 348
Vostochni
2 4 2 [-) 7 4 8 16 16 14 3 5 10 13 6 105
3 39 12 45 47 29 96 57 B85 48 22 37 5S4 140 67 778
5 16 0 9 89 103 36 34 18 37 61 0 94 92 79 668
Little Polovina
2 6 S T T T 12
3 A T T I - - 13
5 76 122 - - - - - e - e e - - 198
Polovina
2 16 I T S T 18
3 28 L T T S S S - - 39
5 195 9 - - - .- e e e - - 289
Polovina Cliffs
2 11 10 2 15 23 23 20 - - - - - - - 104
3 32 28 31 46 S6 60 92 - - - - - - - 345
5 6 10 1 24 7 3 &4 - - - - - - - 143
Tolstoi
2 8 4 9 12 13 17 15 8 - - - - - - 86
3 62 87 66 53 78 64 63 46 - - - - - - 519
5 4 17 7 3 26 43 32 48B4 - - - - - - 616
Zapadni_Reef
2 15 I L 20
3 98 L T T T - - - 132
5 109 209 - - - - - - - - - - - - 318
Little 2apadni
2 3 17 15 18 10 21 - - - - - - - - 84
3 11 40 72 78 67 64 - - - - - - - - 332
5 29 10 15 20 8 168 - - - - - - - - 250
Zapadni®
2 14¢0) 14 11 17 16 17 8 2 - - - - - - 99
3 56(0) 112 103 86 63 76 76 18 - - - - - - 590
S 27(261) S6 57 49 411 49 38 358 - - - - - - 1306
»See gl ossary for descrig | on of he c|asses of - dult e s |ﬁ
. Nump&rs [n parentneses are the aduft mjes counte tow I theate
¢ Nunpers |n parentpeses are tne u t mes counte aeco RO Int Pouth of Sea Lion Neck.
NUnDers In parentheses are the adult males counte on Zapa i Point Ree
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Table B-2. -Nunber of haremand idle male northern fur seals counted in
md-July, Pribilof Islands, A aska, 1980-89. A dash
I ndi catés no dat a.

St. Paul Island St. Georpe Island Total

Year Harem. Idle Harem Idle Harem Idle
1980 5,490 4,248 1,563 1,795 7,053 6,043
1981 5,120 4,003 1,472 1,646 6,592 5,649
1982 5,767 4,009 1,410 1,319 7,177 5,328
1983 4,827 4,242 - - - -
1984 4,803 3,977 1,473 1,452 6,276 5,429
1985 4,372 3,363 1,286 1,601 5,658 4,964
1986 4,603 1,865 1,394 1,342 5,997 3,207
1987 3,636 1,892 1,303 1,283 4,939 3,175
1988 3,585 3,201 1,259 1,258 4,844 4,459

1989 4,297 6,400 1,241 1,163 5,538 7,563




Table B-3. --Nunber of dead northern fur seal pups counted, by rookery, Pribilof Islands, Al aska,
1979-89. A dash indicates no data.

Island and Year

rookery 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989

St, Paul Igland
Morjovi 269 508 346 348 274 336 247 441 336 423 387
Vostochni 573 932 889 837 747 973 604 891 738 959 1,099
Little Polovina 28 77 41 49 46 14 29 19 - - -
Polovina Cliffs 433 627 463 570 438 397 367 591 536 451 462
Polovina 85 127 89 97 79 75 56 67 47 53 50
Ardiguen 31 76 38 49 33 46 6 75 114 63 129
Gorbatch 260 699 379 399 414 522 371 578 697 487 796
Reef 651 790 623 654 649 411 624 778 827 727 918
Kitovi 171 256 187 269 223 142 211 429 288 307 282
Lukanin 132 206 102 139 171 104 149 214 182 204 184
Tolstoi 1,645 1,488 1,547 1,332 1,178 1,407 919 1,062 1,368 1,314 1,526
Little Zapadni 637 645 377 779 562 580 485 815 8§78 820 1,044
Zapadni Reef 161 243 266 276 258 301 197 390 334 384 485
Zapadni 1,368 1,185 1,451 1,503 925 807 1,001 1,417 1,306 1,069 1,734
Counted total 6,444 7,859 6,798 7,301 5,997 6,115 5,266 7,767 7,651 7,261 9,096
Estimated
oversight 5% 322 393 340 365 300 306 263 388 383 363 455
Total 6,766 8,252 7,138 7,666 6,297 6,421 5,529 8,155 8,034 7,624 9,551

St. George Island
North 774 949 810 649 367 - 317 - - 534 -
Zapadni 277 350 186 190 124 - 134 - - 152 -
South 186 197 177 110 111 - 128 - - 152 -
East Reef 104 121 74 56 25 - 22 - - 12 -
East Cliffs 285 284 402 340 128 - 106 - - 246 -
Staraya Artil 565 484 376 315 148 - 99 - - 111 -
Counted total 2,191 2,385 2,025 1,660 903 - 806 - - 1,212 -
Estimated
oversight 5% 110 119 101 83 45 - 40 - - 61 -
Total 2,301 2,504 2,126 1,743 948 - 846 - - 1,273 ° -

9



Table B-3.--Continued

Island and Year :

rookery 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
Pribilof Islands

counted total 8,635 10,244 8,823 8,961 6,900 - 6,072 - - 8,833 -
Estimated

oversight 5%P 432 512 441 448 345 - 303 - - 422 -
Total 9,067 10,756 9,264 9,409 7,245 - 6,421 - - 9,275 -

2The dead pups are counted after 15 August each year; most mortality has occurred by that date.

PAs established by survey conducted in 1960: C. E. Abegglen, A. Y. Roppel, and F. Wilke. 1960. Alaska fur
seal investigations, Pribilof Island, Alaska. Unpubl. manuscr., 165 p. Natl. Mar. Mammal Lab.,

Northwest and Alaska Fish. Cent., Natl. Mar. Fish. Serv., NOAA, 7600 Sand Point Way N.E., Seattle, WA
98115.

99
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Tabl e B-4. --Nunber of dead northern fur seals counted that were ol der
than pups, Pribilof Islands, Al aska, 1965-89. A dash
i ndi cates no dat a.

St. Paul Tsland St. George Island Total
Year Males Females Males Females Males Females
1965 158 - - - 158 -
1966 181 172 41 55 222 227
1967 108 157 41 28 149 185
1968 98 141 33 22 131 163
1969 94 141 22 29 116 170
1970 52 124 4 53 56 177
1971 39 91 5 37 44 128
1972 46 111 22 30 68 141
1973 61 65 7 30 68 95
1974 33 30 4 15 37 45
1975 92 99 - - 92 99
1976 46 64 - - 46 64
1977 60 69 - - 60 69
1978 57 87 - - 57 87
1979 56 66 -3 -3 56 66
1980 102 117 14 65 116 182
1981 44 83 12 61 56 144
1982 47 117 - - 47 117
1983 57 66 - - 57 66
1984 66 72 - ‘ - 66 72
1985 5 34 17 35 22 69
1986 24 67 - - 24 67
1987 20 90" - - 20 99P
1988 56 112 21 29 77 141
1989 55 162 - - 55 162

°A total of 70 dead fur seals of both sexes that were ol der than pups
were counted on the rookeries of St. George Island.

I 'ncl udes 10 dead fur seals of unknown sex.
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Table B-5. --Northern fur seal pups tagged with pink roto tags,
San Mguel Island, California, 1989.

Mont h Left tag R ght tag Sex  Weight(kg) Sanple*

September
22 A000901 A000901 F 12.0
22 A000902 A000902 F 10.5
22 A000903 A000903 M 10.5
22 A000904 2000904 M 14.0
22 A000905 A000905 M 14.0
22 A000906 A000906 F 10.0
22 A000907 A000907 M 13.0
22 A000908 A000908 M 15.5
22 A000909 A000909 F. 11.5
22 A000910 A000910 F 14.0
22 A000911 A000911 F 10.5
22 A000912 A000912 F 11.5
22 A000913 A000913 M 11.5
22 A000914 A000914 M 17.5
22 A000915 A000915 F 7.5
22 A000916 A000916 M 8.0
22 A000917 A000917 M 12.0
22 A000918 A000918 F 10.0
22 A000919 A000919 M 13.5
22 A000920 4000920 M 17.0
22 A000921 A000921 M 14.0
22 A000922 A000922 F 16.0
22 A000923 A000923 F 10.5
22 A000924 A000924 F 10.0
22 A000925 A000925 F 14.5
22 A000926 A000926 M 12.0
22 2000927 A000927 M 16.5
22 A000928 A000928 M 15.0
22 A000929 A000929 M 16.0
22 A000930 A000930 M 10.0
22 A000931 A000931 F 9.5
22 A000932 A000932 F 11.0
22 A000933 A000933 M 12.0
22 A000934 A000934 F 16.5
22 A000935 A000935 M 13.0
22 A000936 A000936 F 11.0
22 A000937 A000937 M 17.5
22 A000938 2000938 F 12.5
22 A000939 A000939 F 9.0
22 A000940 A000940 F 11.0
22 A000941 A000941 F 11.5
22 A000942 A000942 M 12.0
22 A000943 A000943 F 12.0
22 A000944 A000944 F 10.5
22 A000945 A000945 F 11.5
22 A000946 A000946 M 12.0
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Mont h Left tag R ght tag Sex  Weight(kg) Sanple*
September
22 A000947 A000947 M 15.0
22 A000948 A000948 F 11.0
22 A000949 A000949 F 11.0
22 A000950 A000950 F 9.0
22 A000951 A000951 F 6.5
22 A000952 A000952 F 13.5
22 A000953 A000953 M 16.0
22 A000954 A000954 M 14.0
22 A000955 A000955 F 8.0
22 A000956 A000956 M 9.5
22 A000957 A000957 . M 14.5
22 A000958 A000958 M 13.0
22 A000959 A000959 M 12.5
22 A000960 A000960 F 11.5
22 A000961 A000961 M 13.0
22 A000962 A000962 F 8.5
22 A000963 A000963 M 13.5
22 A000964 A000964 M 12.0
22 A000965 A000965 F 6.0
22 A000966 A000966 F 12.0
22 A000967 A000967 F 11.5
22 A000968 A000968 F 10.5
22 A000969 A000969 M 17.0
22 A000970 AQ00970 F 8.5
22 A000971 A000971 M 11.0
22 A000972 A000972 M 11.5
22 A000973 A000973 M 11.5
22 A000974 A000974 M 14.0
22 A000975 AQ00975 F 9.0
22 A000976 A000976 M 14.0
22 A000977 A000977 F 11.5
22 A000978 AQ00978 F 11.0
22 A000979 A000979 M 11.5
22 A000980 A000980 F 8.5
22 A000981 A000981 M 11.5
22 A000982 A000982 F 10.0
22 A000983 A000983 F 11.5
22 A000984 A000984 M 15.5
22 A000985 A000985 M 9.0
22 A000986 A000986 F 9.0
22 A000987 A000987 F 9.5
22 A000988 A000988 F 14.0
22 A000989 A000989 M 11.0
22 A000990 A000990 M 7.5
22 A000991 A000991 M 18.5
22 A000992 A000992 M 15.5
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Mont h Left tag Right tag Sex  Weight(kg) Sanple*
September
22 A000993 A000993 F 9.5
22 A000994 A000994 M 16.5
22 A000995 A000995 F 11.0
22 A000996 A000996 M 16.0
22 A000997 A000997 M 13.0
22 A000998 A000998 F 12.0
22 A000999 A000999 F 9.0
22 A001000 A001000 M 12.0
22 A001001 A001001 M 10.5
22 A001002 A001002 F 11.5
22 A001003 A001003 F 11.5
22 A001004 A001004 M 13.5
22 A001005 A001005 M 14.5
22 A001006 A001006 F 12.0
22 A001007 A001007 M 10.0
22 A001008 A001008 F 10.0
22 A001010 A001010 M 11.5
22 A001011 A001011 M 14.0
22 A001012 A001012 M 13.5
22 A001013 A001013 M 17.5
22 A001014 A001014 M 11.5
22 A001015 A001015 M 14.0
22 A001016 A001016 M 9.5
22 A001017 A001017 M 9.5
22 A001018 A001018 F 9.0
22 A001019 A001019 F 9.0
22 A001020 A001020 M 12.5
22 A001021 A001021 M 11.5
22 A001022 A001022 F 11.5
22 A001023 A001023 M 12.5
22 A001024 A001024 M 14.0
22 A001025 A001025 M 7.5
22 A001009 A001009 F 12.5
23 A001026 A001026 M 10.5 02
23 A001027 A001027 M 17.5 02
23 A001028 A001028 F 9.5 02
23 A001029 A001029 M 14.0 02
23 A001030 A001030 M 13.5 02
23 A001031 A001031 M 11.0 02
23 A001032 A001032 F 10.5 02
23 A001033 A001033 M 11.0 02
23 A001034 A001034 M 11.5 02
23 A001035 A001035 F 12.0 02
23 A001036 A001036 F 9.0 02
23 A001037 A001037 F 11.5 02
23 A001038 A001038 F 9.5 02
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Mont h Left tag Ri ght tag Sex  Weight(kg) Sanple*

September
23 A001039 A001039 M 11.0 02
23 A001040 A001040 M 10.0 02
23 A001041 A001041 M 14.5 02
23 A001042 A001042 F 11.5 02
23 A001043 AQ01043 M 12.5 02
23 A001044 A001044 F 10.0 02
23 A001045 A001045 F 9.0 02
23 A001046 A001046 M 11.0 02
23 A001047 A001047 M 10.0 02
23 A001048 A001048 M 13.0 02
23 A001049 A001049 F 9.0 02
23 A001050 A001050 M 12.5 02
23 A001051 A001051 M 14.5 02
23 A001052 A001052 M 14.5 02
23 AQ01053 A001053 M 11.0 02
23 A001054 A001054 M 12.0 02
23 A001055 A001055 F 8.5 02
23 A001056 A0Q001056 M 14.5 02
23 A001057 A001057 M 13.5 02
23 AQ01058 A0Q001058 M 12.0 02
23 A001059 A001059 M 10.5 02
23 A001060 A001060 M 10.0 02
23 A001061 A001061 M 14.0 02
23 A001062 A001062 F 11.5 02
23 A001063 AQ00Ol063 F 8.5 02
23 A001064 A00l1064 M 10.0 02
23 A001065 A001065 F 12.0 02
23 A001066 A001066 F 14.5 02
23 A001067 A001067 F 11.0 02
23 A001068 A001068 M 10.0 02
23 A001069 A001069 F .11.0 02
23 A001070 A001070 F 10.5 02
23 A001071 A001071 F 9.0 02
23 A001072 A001072 F 11.0 02
23 A001073 A001073 M 11.0 02
23 A001074 A001074 F 10.0 02
23 2001075 A001075 M 10.5 02

October
20 A001076 A001076 M 12.0
20 A001077 A001077 F 14.0
20 A001078 A001078 F 12.0
20 A001079 A001079 M 17.5
20 2001080 A001080 M 16.5
20 A001081 A001081 F 13.0
20 A001082 A001082 M
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Mont h Left tag Ri ght tag Sex  Weight(kg) Sanple*
October
20 A001083 A001083 F 15.0
20 A001084 A001084 M 16.0
20 A001085 A001085 M 19.0
20 A001086 A001086 M 17.0
20 A001086 A001086 M 17.0
20 A001087 A001087 F 12.0
20 A001088 A001088 F 12.0
20 A001089 A001089 F 17.5
20 A001090 A001090 F 13.0
20 A001091 A001091 F 14.0
20 A001092 A001092 M 14.0
20 A001093 A001093 F 14.5
20 A001094 A001094 M 15.0
20 A001095 A001095 M 18.0
20 A001096 A001096 M 12.0
20 A001097 A001097 F 13.0
20 A001098 A001098 F 12.5
20 A001099 A001099 F 12.5
20 A001100 A001100 M 16.0
20 A001101 A001101 F 13.5
20 A001102 A001102 F 14.0
20 A001103 A001103 M 16.0
20 A001104 A001104 M 13.5
20 A001105 A001105 F 15.0
20 A001106 A001106 M 16.0
20 A001107 A001107 F 14.0
20 A001108 A001108 F 11.0
20 A001109 A001109 F 12.5
20 A001110 A001110 F 16.5
20 A001111 A001111 M 14.0
20 A001112 A001112 M 22.5
20 A001113 A001113 M 17.5
20 A001114 A001114 M 15.0
20 A001115 A001115 F 16.5
20 A001116 A001116 F 13.5
20 A001117 A001117 M 11.5
20 A001118 A001118 M 10.0
20 A001119 A001119 F 13.0
20 A001120 A001120 M 17.0
20 A001121 A001121 M 15.0
20 A001122 A001122 F 14.5
20 A001123 A001123 M 14.0
20 A001124 A001124 M 16.5
20 A001125 A001125 M 13.5
20 A001126 A001126 M 15.0
20 A001127 A001127 F 15.5
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Mont h Left tag Right tag Sex  Weight(kg) Sanple*
October
20 A001128 A001128 M 16.0
20 A001129 A001129 F 12.5
20 A001130 A001130 M 13.0
20 A001131 A001131 M 13.5
20 A001132 A001132 M 13.0
20 A001133 A001133 F 12.0
20 A001134 A001134 M 16.0
20 A001135 A001135 M 19.0
20 A001136 A001136 F 13.5
20 A001137 A001137 M 12.5
20 A001138 A001138 F 13.5
20 A001139 A001139 F 16.0
20 A001140 A001140 M 13.0
20 A001141 A001141 M 14.0
20 A001142 A001142 M 14.0
20 A001143 A001143 M 14.5
20 A001144 A001144 M 16.0
20 A001145 A001145 M 15.5
20 A001146 A001146 M 17.5
20 A001147 A001147 F 13.0
20 A001148 A001148 M 14.5
20 A001149 A001149 M 15.5
20 A001150 A001150 F 15.0
20 A001151 A001151 F 10.0
20 A001152 A001152 F 13.0
20 A001153 A001153 M 14.0
20 A001154 A001154 F 15.0
20 A001155 A001155 M 12.5
20 A001156 A001156 M 12.5
20 A001157 A001157 M 11.0
20 A001158 A001158 M 14.0
20 A001159 A001159 M 16.5
20 A001160 A001160 F 11.0
20 A001161 A001161 M 12.5
20 A001162 A001162 F 12.0
20 A001163 A001163 F 12.5
20 A001164 A001164 F 13.5
20 A001165 A001165 F 15.0
20 A001166 A001166 M 15.0
20 A001167 A001167 F 10.5
20 A001168 A001168 M 15.5
20 A001169 A001169 M 16.5
20 A001170 A001170 M 14.0
20 A001170 A001170 M 14.0
20 A001171 A001171 F 15.5
20 A001172 A001172 F 14.5
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Mont h Left tag R ght tag Sex  Weight(kg) Sanple*
October
20 A001173 A001173 M 14.5
20 A001174 A001174 M 15.0
20 A001175 A001175 M 13.0
20 A001176 A001176 M 13.5
20 A001177 A001177 F 13.0
20 A001178 A001178 M 16.5
20 A001179 A001179 F 12.5
20 A001180 A001180 M 19.0
20 A001181 A001181 M 16.5
20 A001182 A001182 M 17.5
20 A001183 A001183 F 12.0
20 A001184 A001184 M 18.0
20 A001185 A001185 M 15.0
20 A001186 A001186 M 13.0
20 A001187 A001187 F 14.0
20 A001188 A001188 F 13.0
20 A001189 A001189 F 12.5
20 A001190 A001190 M 17.5
20 A001191 A001191 F 9.5
20 A001192 A001192 F 13.0
20 A001193 A001193 F 15.0
20 A001194 A001194 F 14.0
20 A001195 A001195 F 13.5
20 A001196 A001196 F 13.5
20 A001197 A001197 F 13.5
20 A001198 A001198 M 16.5
20 A001199 A001199 M 16.0
20 A001200 A001200 F 13.0
20 Cc000801 000801 M 16.0 02
20 000802 000802 M 13.0 02
20 C000803 C000803 M 14.0 02
20 C000804 C000804 M 15.0 02
20 Cc000805 C000805 M 15.5 02
20 C000806 C000806 F 15.0 02
20 c000807 000807 F 13.0 02
20 000808 C000808 F 15.0 02
20 C000809 €C000809 F 14.5 02
20 C000810 C000810 F 11.5 02
20 000811 000811 F 12.5 02
20 €c000812 000812 F 14.5 02
20 000813 Cc000813 M 17.0 02
20 €000814 000814 M 16.0 02
20 Cc000815 Cc000815 M 12.5 02
20 C000816 C000816 M 13.0 02
20 Cc000817 Cc000817 F 12.5 02
20 c000818 000818 M 13.0 02
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Table B-5. --Conti nued.

Mont h Left tag R ght tag Sex  Weight (kg) Sanple*
Qctober

20 C000819 C000819 M 13.5 02
20 C000820 C000820 F 15.0 02
20 C000821 C000821 F 15.0 02
20 C000822 000822 F 10.0 02
20 €000823 C000823 M 16.0 02
20 C000824 C000824 F 13.5 02
20 C000825 C000825 M 15.0 02
20 C000826 C000826 M 13.5 02
20 C000827 C000827 F 16.5 02
20 Cc000828 €000828 M 14.0 02
20 C000829 C000829 M 16.0 02
20 C000830 C000830 F 12.5 02
20 C000831 C000831 M 13.5 02
20 C000832 C000832 M 18.0 02
20 C000833 C000833 M 14.0 02
20 Cc000834 coo0834 M 12.0 02
20 Cc000835 C000835 F 13.0 02
20 C000836 000836 M 17.5 02
20 C000837 C000837 M 16.0 02
20 €000838 €c000838 F 12.5 02
20 C000839 €000839 M 17.5 02
20 C000840 c000840 F 13.0 02
20 C000841 C000841 M 13.5 02
20 €000842 000842 F 13.0 02
20 C000843 C000843 F 15.5 02
20 C000844 C000844 M 15.0 02
20 C000845 €c000845 F 13.0 02
20 C000846 C000846 M 19.0 02
20 C000847 €c000847 F 11.5 02
20 000848 C0008438 F 14.5 02
20 C000849 C000849 M 12.5 02
20 C000850 C000850 M 13.0 02
20 C000851 C000851 M 11.0 06
20 C000852 C000852 F 13.0 06
= rectal swabs; 06 blood



75
APPENDI X C

Tabul ations of northern fur seal entanglenent data.

Table C-I.

Tabl e C 2.

Tabl e C 3.

Tabl e C-4.

Table G 5.

Table G 6.

Table C-7.

Sunmary of roundups of juvenile
subadul t) males conducted on St.
aul 1sland, Al aska, 1989 .

Li st of orange broad banded Allflex
tags applied to northern fur seals
during roundups conducted on St. Paul

I sl and, Al aska, 1989. Entangling
debris was renoved from entangled seals
prior to their rel ease . Coe e

Li st of tagged fur seals seen during

July juvenile male roundup activities

on St. Paul Island, 1989. Tags were

seen on both fore-flippers unless noted
otherwise. Entangling debris was renoved
fromentangl ed seals prior to being

rel eased . . C e e e e

List of juvenile male fur seals tagged
as entangled ani mal s during surveys
conducted during July 1989, St. Paul

I sland, Al aska, show ng the nature of
the debris on each ani mal. Coe e

Debris found on juvenile male fur

seals in 1989 conpared to seven earlier
years, expressed as the observed Bercent
of juvenile male seals entangl ed by
debris category. . . . . . . . . . . . .

Conpari son of nunbers of tags applied
(in parentheses) and resighted (percent
resighted shown in brackets bel ow the
nunbers resighted) by year for entangled
and nonent angl ed seal s, each row

corresponding to the tags released in the

first year for that row

Annual percentage frequency distribution
of the size of debris on entangled seals
that were tagged and rel eased. . oo

Page

[

79

83

91

94

95

96



Tabl e C-8.

Table CG09.

76
APPENDI X C (Conti nued)

The nunbers and percentages of tagged

animals listed in Table 7 that were

resi ghted by gear inrelation to size of

entangling debris and year . . . . . . . . . . 96

Conpari son of nunmbers of tags applied to
entangl ed and control juvenile male fur
seals in 1985, 1986, 1988 and 1989 with

t he nunbers in each category resighted the
same season. The nunbers in parentheses
are the percent of the tags applied that

were resighted . 97




1

Table C1. --Summary of roundups of juvenile (subadul t% mal es
conducted on St. Paul [|sland, Al aska, 1989.
Tagged, Tot al
Dat e _ Total ® in seal s seal s
(July) Location roundup resi ghted t agged
14 Tolstoi Sands 77 0 0
14 Tolstoi Sands 133 1 0
14 Tolstol Sands 235 1 3
14 Zapadni Reef Sands 696 4 0
15 Gorbatch 371 3 3
15 Reef North 13 0 0
15 Reef 264 2 5
15 Reef 535 1 0
15 Reef 153 1 3
15 Reef 195 2 0
15 Reef 51 0 0
15 Zapadni Reef Sands 273 3 8
15 Zoltoi Sands 494 8 9
16 Kitovi 245 4 2
16 Little Zapadni 274 5 2
16 Lukanin 280 0 0
16 Polovina 107 2 0
16 Polovina 207 0 0
16 Polovina 317 4 2
16 Zapadni 472 3 0
16 Zapadni Sands 642 5 3
18 Morjovi 742 3 12
18 Vostochni 136 1 3
18 Vostochni 387 0 1
18 Vostochni 209 1 3
19 Tolstoi 318 3 0
19 Tolstoi 328 3 3
19 Vostochni 94 2 0
19 Vostochni 130 0 6
19 Zapadni Reef Sands 214 3 1
21 Gorbatch 671 3 0
21 Reef 492 6 3
21 Reef 164 1 0
21 Zoltoi Sands 348 3 1
22 Kitovi 360 1 3
22 Reef 211 4 4
22 Reef 118 0 0
22 Reef 229 3 0
23 Little Zapadni 251 2 4
23 Lukanin 605 5 3
23 Polovina 132 1 0
23 Polovina 316 2 0
23 Polovina 227 4 7
23 Zapadni 179 1 3
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Table CI|. --Conti nued.
Tagged Tot al
Dat e Total® in seal s” seal s
(July) Locati on roundup resi ght ed t agged
23 Zapadni Sands 277 2 0
24 Tolstoi 224 3 0
24 Tolstoi 238 1 0
24 Tolstoi 303 1 3
24 Zapadni 36 1 0
24 Zapadni 86 1 0
24 Zapadni 823 4 9
24 Zapadni Reef Sands 380 0 0
25 Morjovi 40 0 0
25 Morjovi 222 3 2
25 Morjovi 776 5 5
25 Vostochni 88 1 3
25 Vostochni 109 1 0
25 Vostochni 148 1 0
25 Vostochni 249 0 6
25 Vostochni 417 1 0
26 Kitovi 187 6 0
26 Reef 79 2 0
26 Reef 212 7 0]
26 Reef 300 1 1
26 Zoltoi Sands 496 3 0
Totals 18,565 140 126

%Seal s that are judged to be of the size that were taken in the
comrerci al harvest prior to 1985.

"Seal s which had any kind of tag in either fore-flipper and that
were successfully restrained to read the tag. |Includes any that

were resighted nore than once this year
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Table G 2. --List of orange broad banded Al flex tags applied to
northern fur seals duri ng roundups conducted on St.
Paul Island, Al aska, 1989. Entangling debris was
renoved fromentangled seals prior to their rel ease.

Ta Dat e Entangl ed (e)
nurrger (July) Sex Locati on Control (c)
1151 14 m Tolstoi Sands e
1152 14 m Tolstoi Sands c
1153 14 m Tolstoi Sands c
1154 14 m Zapadni Reef Sands e
1155 14 m Zapadni Reef Sands e
1156 15 m Zoltoi Sands e
1157 15 m Zoltoi Sands e
1158 15 m Zoltoi Sands e
1159 15 m Zoltoi Sands c
1160 15 m Zoltoi Sands c
1161 15 m Zoltoi Sands c
1162 15 m Zoltoi Sands c
1163 15 m Zoltoi Sands c
1164 15 m Zoltol Sands o]
1165 15 m Zapadni Reef Sands c
1166 15 m Zapadni Reef Sands c
1167 15 m Zapadni Reef Sands c
1168 15 m Zapadni Reef Sands c
1169 15 m Zapadni Reef Sands c
1170 15 m Zapadni Reef Sands c
1171 15 m Zapadni Reef Sands c
1172 15 m Zapadni Reef Sands c
1173 15 m Gorbatch e
1174 15 m Gorbatch c
1175 15 m Gorbatch c
1176 15 m Reef e
1177 15 m Reef o]
1178 15 m Reef c
1179 15 m Reef c
1180 15 m Reef c
1181 15 m Reef e
1182 15 m Reef c
1183 15 m Reef c
1184 16 m Kitovi o]
1185 16 m Kitovi c
1186 16 m Polovina e
1187 16 m Polovina e
1188 16 m Little Zapadni e
1189 16 m Little Zapadni e
1190 16 m Zapadni Sands e
1191 16 m Zapadni Sands C
1192 16 m Zapadni Sands c
1193 17 f Zapadni Reef f?
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Table G 2. --Conti nued.

Ta Dat e _ Entangl ed (e)
nurrger (July) Sex Locati on Control (c)
1194 17 f Zapadni Reef £
1195 18 f Zapadni Reef f?
1196 18 f Zapadni Reef £2
1197 18 m Morjovi e
1198 18 m Morjovi e
1199 18 m Morjovi c
1200 18 m Morjovi c
1201 18 m Morjovi c
1202 18 m Morjovi e
1203 (not used)

1204 18 m Morjovi e
1205 18 m Morjovi C
1206 18 m Morjovi c
1207 18 m Morjovi C
1208 18 m Morjovi c
1209 i8 m Morjovi c
1210 18 m Vostochni e
1211 18 m Vostochni e
1212 18 m Vostochni c
1213 18 m Vostochni o
1214 18 m Vostochni Sands e
1215 18 m Vostochni Sands c
1216 18 m Vostochni Sands c
1217 19 m Vostochni e
1218 19 m Vostochni c
1219 19 m Vostochni c
1220 19 m Vostochni c
1221 19 m Vostochni lo
1222 19 m Vostochni e
1223 19 m Tolstoi e
1224 19 m Tolstoi e
1225 19 m Tolstoi o]
1226 19 m Tolstoi c
1227 19 m Zapadni Reef Sands e
1228 20 f Zapadni Reef £
1229 20 f Zapadni Reef £
1230 21 m Zoltoi Sands e
1231 21 m Reef c
1232 21 m Reef c
1233 21 m Reef e
1234 22 m Reef e
1235 22 m Reef e
1236 22 m Reef e}
1237 22 m Reef o
1238 22 m Kitovi e
1239 22 m Kitovi c
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Table G 2. --Conti nued.

Ta Dat e Entangl ed (e)
nun%er (July) Sex Locati on Control (c)
1240 22 m Kitovi c
1241 23 m Lukanin e
1242 23 m Lukanin c
1243 23 m Lukanin o]
1244 23 m Polovina o]
1245 23 m Polovina c
1246 23 m Polovina e
1247 23 m Polovina c
1248 23 m Polovina c
1249 23 m Polovina c
1250 23 m Polovina c
1251 23 m Little Zapadni c
1252 23 m Little Zapadni c
1253 23 m Little Zapadni o]
1254 23 m Little Zapadni c
1255 23 m Zapadni e
1256 23 m Zapadni c
1257 23 m Zapadni c
1258 24 m Tolstoil e
1259 24 m Tolstoi o]
1260 24 m Tolstoi o]
1261 24 m Zapadni e
1262 24 m Zapadni c
1263 24 m Zapadni c
1264 24 m Zapadni e
1265 24 m Zapadni c
1266 24 m Zapadni c
1267 24 m Zapadni c
1268 24 m Zapadni e
1269 24 m Zapadni c
1270 25 m Morjovi eP
1271 25 m Morjovi o
1272 25 m Morjovi c
1273 25 m Morjovi C
1274 25 m Morjovi e
1275 25 m Morjovi c
1276 25 m Morjovi c
1277 25 m Morjovi c
1278 25 m Vostochni e
1279 25 m Vostochni c
1280 25 m Vostochni c
1281 25 m Vostochni e
1282 25 m Vostochni c
1283 25 m Vostochni c
1284 25 m Vostochni c
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Table C 2. --Conti nued.

Entangl ed (e)

Ta Dat e _

nun%er (July) Sex Locati on Control (c)
1285 25 m Vost ochni c

1286 25 m Vost ochni e

1287 26 m Reef e

"Fenal e seal tagged for Japanese behavioral study with radio
transmtters.

"This seal had been tagged as a control on Kitovi in 1986; no
controls were tagged for this seal




Table C-3. --List of tagged fur seals seen during July Luvenile mal e roundup activities on

St. Paul Island, 1989. Tags were seen on both fore-flippers unless noted
otherwise. Entangling debris was renmoved from entangled seals prior to being
rel eased.

Dat e _ Ta Tag Tag Entangl enent

(July) Location nunber type color status* Not es

14 Tolstoi Sands 5184 Allflex white c Tagged on 3 Aug. 1986 at Tolstoi.

14 Tolstoi Sands A03430 monel P Tagged in 1987 as a pup.

14 Zapadni Reef Sands 0478 Allflex orange c Tagged on 24 Aug. 1986 at
Zapadni.

14 Zapadni Reef Sands 14 Allflex Dblue e Tagged on 17 July 1988 at Reef
with the same debris. At that
time was also fit with radio.
Animal was in very poor condition
on the 14 July sighting.

14 Zapadni Reef Sands 54 Allflex Dblue c Tagged on 20 July 1988 at

: Vostochni.

14 Zapadni Reef Sands 123 Allflex Dblue e Tagged on 29 July 1988 at
Vostochni.

15 Gorbatch 24 Allflex Dblue c Tagged 17 July 1988 at Reef.

15 Gorbatch 0774 Allflex orange o Tagged 25 Aug. 1986 at Zoltoi
Sands. Both tags present, left
one was read.

15 Gorbatch 1157 Allflex orange e’ Showed a rub mark on its neck.

15 Reef 5117 Allflex white c Tagged on 16 Oct. 1986, on Reef,.

15 Reef 18 Allflex Dblue e Tagged on 17 July 1988 at Reef.

15 Reef 161 Allflex blue c Tagged on 31 July 1988 at Kitovi.

15 Reef 22 Allflex Dblue c Tagged on 17 July 1988 at Reef.

15 Reef 148 Allflex Dblue c Tagged on 31 July 1988 at

‘ Tolstoi. :
15 Reef A00432 monel Tagged in 1987 as a pup.
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Table G 3. --Continued.

Dat e _ Ta Tag Tag Ent angl enent

(July) Locati on nunber type color status* Not es

15 Zapadni Reef Sands 0852 Allflex orange c Tagged on 2 Oct. 1986, at Little
Zapadni.

15 Zapadni Reef Sands 5178 Allflex white C Tagged on 3 Aug. 1986, at

' Tolstoi.
15 Zapadni Reef Sands 123 Allflex Dblue e" Tagged on 29 July 1988 at
' Vostochni. Second sighting in
1989.

15 Zoltoi Sands 0383 Allflex orange c Tagged 23 July 1986 on Gorbatch.
Tag not sighted on left.

15 Zoltoli Sands A04869 monel Tag hole in left. Tagged in 1987
as a pup.

15 Zoltoi Sands 55 Allflex Dblue lo Tagged 20 July 1988 on Vostochni.

15 Zoltoi Sands 153 Allflex blue C Tagged 31 July 1988 on Tolstoi.

15 Zoltol Sands 0173 Allflex orange c Tagged 7 Aug. 1985 on Gorbatch.

15 Zoltoi Sands 0330 Allflex orange c Tagged 19 July 1986 on Reef.

15 Zoltoli Sands 0604 Allflex orange o Tag on right was present but not
read; should have been 0605. Was
tagged on Zapadni, in August of

. 1986.

15 Zoltoi Sands A05358 monel Tagged in 1987 as a pup.

16 Kitovi 88 Allflex Dblue e Debris removed.

16 Kitovi 809 Roto blue n Tag missing on right side but the
post of a tag was seen.

16 Kitovi 1174 Allflex orange lo Oonly one tag read, side not
noted.

16 Kitovi A01199 monel Tag missing on right side, tag
hole seen. Tagged in 1987 as a
pup.

16 Little Zapadni 60 Allflex blue c Tagged 21 July 1988 on Little

Zapandi.
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Table CG3.--Continued

Dat e _ Ta Tag Tag Entangl enent

(July) Location nunber type col Oor status* Not es

16 Little Zapadni 123 Allflex Dblue e Tagged on 29 July 1988 at
Vostochni. Third sighting in

o 1989.

16 Little Zapadni 0419 Allflex orange o] Tagged on Little Zapadni, 27 July
1986.

16 Little Zapadni 1169 Allflex orange c

16 Little Zapadni 1172 Allflex orange c

16 Lukanin 143 Allflex blue c Tagged 30 July 1988 on Zapadni.

16 Polovina 0071 Allflex orange c Tagged 20 July 1985 on Tolstoi.
No tag on left.

16 Polovina 0105 Allflex orange c Tagged 27 July 1985 on Reef,
section 7. No note made of tag
on right.

16 Polovina 0494 Allflex orange c Tagged 25 Aug. 1986 on Morjovi.
Tag hole on right.

16 Polovina 0732 Allflex orange c Tagged 24 Aug. 1986 on Vostochni.
No note made on which side tag
was observed.

16 Polovina 0954 Allflex orange c Tagged 8 Oct. 1986 on Morjovi.
Tag with number 0955 observed on
right flipper.

16 Polovina A02349 monel Tagged in 1987 as a pup.

16 Zapadni 1155 Allflex orange e’

16 Zapadni 1168 Allflex orange c _

16 Zapadni 5144 Allflex white C Tagged at Zapadni on 1 Aug.
1986.

16 Zapadni Sands 1165 Allflex orange c

- 16 Zapadni Sands 1171 Allflex orange C
16 Zapadni Sands A03430 monel Tagged in 1987 as a pup.
16 Zapadni Sands bC2249 monel

S8



Table G 3. --Conti nued.

Dat e _ Ta Tag Tag Entangl enent

(Jul'y) Location nunber type col or status* Not es

18 Morjovi 0489 Allflex orange c Tag seen on left side but not
read. Tagged on Morjovi 25
August 1986.

18 Morjovi A01931 Monel Tagged in 1987 as a pup.

18 Morjovi ME346 Monel Tag on right with number: ME345

18 Vostochni 0370 Allflex orange c Tagged on 23 July 1986 on
Tolstoi.

18 Vostochni Sands 66 Allflex Dblue e

19 Tolstoi 28 Allflex Dblue o Tagged 18 July 1988 at Tolstoi.

19 Tolstoi 29 Allflex Dblue c Tagged 18 July 1988 at Tolstoi.

19 Tolstoi 54 Allflex Dblue c Tagged 20 July 1988 at Vostochni.

19 Tolstoi 0422 Allflex orange c Tagged 27 July 1986 at Zapadni
Reef.

19 Tolstoi 0423 Allflex orange e’ Tagged 29 July 1986 at Tolstoi.

19 Tolstoi 1170 Allflex orange c

19 Tolstoi 1178 Allflex orange c

19 Vostochni 1210 Allflex orange e’

19 Vostochni 5145 Allflex white c Tagged 1 Aug. 1986 on Zapadni.

19 Zapadni Reef Sands 879 Roto blue This number was on the bottom
blade. Top blade was broken off
and there was no tag on the left
side.

19 Zapadni Reef Sands MA2237 monel The "A" was the Russian Crylic A.
No tag in the left side.

21 Gorbatch 1158 Allflex orange e’

21 Gorbatch 1175 Allflex orange c

21 Gorbatch A03919 monel Hole in right flipper. Tagged in
1987 as a pup.

21 Reef 37 Allflex blue C Tagged 19 July 1988 on Reef.

21 Reef 45 Allflex Dblue c Tagged 19 July 1988 on Reef.
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Tabl e G- 3. --Conti nued.

Dat e _ Ta Tag Tag Entangl ement

(Jul'y) Location nunber type color status* Not es

21 Reef 88 Allflex Dblue e’

21 Reef 0796 Allflex orange c Tagged 24 Sept. 1986 on Reef. No
tag read on right.

21 Reef 1182 Allflex orange o

21 Reef 5140 Allflex white c Tagged 1 Aug. 1986, Zapadni.

21 Reef A05358 monel Tagged in 1987 as a pup.

21 Zoltoi Sands 0354 Allflex orange c Tagged 22 July 1986 on Zoltoi
Sands. Hole in left flipper.

21 Zoltoi Sands 0357 Allflex orange c Tagged 22 July 1986 on Zoltoi
Sands. Hole on left.

21 Zoltoi Sands 7 Allflex blue c Tagged 16 July 1988 on Zoltoi
Sands.

22 Kitovi 0094 Allflex orange Cc Tagged 24 July 1985 on Morjovi.

22 Reef 549 Roto blue Tag on right only, tear on left.

22 Reef 81 Allflex Dblue c Tagged 25 July 1988 on Tolstoi.

22 Reef 0582 Allflex orange C Tagged 5 Aug. 1986 on Reef. Tag
missing on right.

22 Reef 1204 Allflex orange e’

22 Reef 93 Allflex Dblue o Tagged 26 July 1988 on Kitovi.

22 Reef 1168 Allflex orange C

22 Reef 1182 Allflex orange c

23 Little Zapadni 70 Allflex Dblue o] Tagged 22 July 1988 on Polovina;
also tagged with radio tag.

23 Little Zapadni 875 Roto blue No note of side on which tag was
read.

23 Lukanin 0513 Allflex orange c Tagged 31 July 1986 on Lukanin.

23 Lukanin A01091 monel Tagged in 1987 as a pup.

23 Lukanin A01453 monel Tagged in 1987 as a pup.

23 Lukanin A03530 monel Tagged in 1987 as a pup.

23 Lukanin A07313 monel Tagged in 1987 as a pup.
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Tabl e C- 3. --Continued.

Dat e _ Ta Tag Tag Entangl enent

(July) Location nunber type col or status* Not es

23 Polovina 0071 Allflex orange c Tagged 20 July 1985 on Tolstoi.
Left flipper had hole.

23 Polovina bE2540 monel Tag hole in left flipper.

23 Polovina 7 Allflex Dblue C Tagged 17 July 1988 on Zapadni.

23 Polovina 64 Allflex blue o Tagged 21 July 1988 on Zapadni
complete with radio tag.

23 Polovina 0343 Allflex orange c Tagged 22 July 1986 on Polovina.
Tag sighted and read on left
only, no note of right flipper's
condition.

23 Polovina 0764 Allflex orange c Tagged 24 Aug. 1986 on Polovina.
Tag number 0765 on right. .

23 Polovina A04855 monel Tagged in 1987 as a pup.

23 Zapadni A01429 monel Tagged in 1987 as a pup.

23 Zapadni Sands A06155 monel Tagged in 1987 as a pup.

23 Zapadni Sands MA1462 monel

24 Tolstoi 0034 Allflex orange c Tagged 12 July 1985 on Morjovi.
No note of tag on left side.

24 Tolstoi 5187 Allflex white e" Tagged 4 Aug. 1986 on Lukanin.
Tag scar on left.

24 Tolstoi 0371 Allflex orange c Tagged 23 July 1986 on Tolstoi.

24 Tolstoi 1245 Allflex orange c

24 Tolstoi bA3416 monel No tag on right.

24 Zapadni 70 Allflex blue c Tagged 22 July 1988 on Polovina;
also tagged with radio tag.

24 Zapadni 1172 Allflex orange o]

24 Zapadni 1186 Allflex orange e’

24 Zapadni 1252 Allflex orange C

24 Zapadni 5137 Allflex white e Disentangled but too big to take

controls.
Aug. 1986.

Tagged on Zapadni 1
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Tabl e C 3. --Continued.

Dat e _ Ta Tag Tag Entangl enent

(July) Locat i on nunber type col or status* Not es

24 Zapadni ME263 monel

25 Morjovi 350 Allflex orange e Retagged 1270 with broad orange
Allflex tags. Tagged 22 July
1986 on Kitovi as a control. The
first control to become
entangled. No tag on left.

25 Morjovi XM6365 monel No note of tag on left.

25 Morjovi 0742 Allflex white c Tagged 24 Aug. 1986 on Vostochni.
Tag number on right sighted but
not read.

25 Morjovi 5155 Allflex white e Tagged 3 Aug. 1986 on Polovina.
No tag sighting on right.

25 Morjovi 5833 Riese orange? No note of tag on right.

25 Morjovi A01354 monel Tagged in 1987 as a pup.

25 Morjovi A07195 monel Tagged in 1987 as a pup.

25 Vostochni 1211 Allflex orange e

25 Vostochni 1220 Allflex orange c

25 Vostochni 5195 Allflex white o] Tagged on Vostochni, 5 Aug.

1986.

25 Vostochni bA657 monel

26 Kitovi A00051 monel No tag on left. Tagged in 1987
as a pup.

26 Kitovi 159 Allflex Dblue C Tagged on 31 July 1988 at Kitovi.

26 Kitovi 0518 Allflex orange c Tagged on 31 July 1986 at Kitovi.

26 Kitovi 0956 Allflex orange c Tagged on 8 Oct. 1986 at Morjovi.

Tag number 0957 on right.
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Tabl e G 3. --Conti nued.

Dat e _ Ta Tag Tag Entanglenent

(July) Location nunber type colof status* Not es

26 Kitovi 1257 - Allflex orange c

26 - Kitovi A00599 monel Tagged in 1987 as a pup.

26 Reef A01461 monel No note of tag on left. Tagged

in 1987 as a pup.

26 Reef 81 Allflex Dblue c Tagged 25 July 1988 at Tolstoi.

26 Reef 93 Allflex Dblue c Tagged 26 July 1988 at Kitovi.

26 Reef ' 132 Allflex orange c Tagged 30 July 1985 at Tolstoi.

26 Reef 154 Allflex Dblue c Tagged 31 July 1988 at Tolstoi.

26 Reef 0382 Allflex orange c Tagged 23 July 1985 at Gorbatch.

26 Reef 0582 Allflex orange c Tagged 5 Aug. 1986, at Reef. Tag
number 0583 on right.

26 Reef 1233 Allflex orange e’

26 Reef 1250 Allflex orange c

26 Reef MK1477 monel No note of tag on right.

26 Zoltoi Sands 0354 Allflex orange e Tagged on 22 July 1986 at Zoltoil
Sands.

26 Zoltoi Sands 1164 Allflex orange c

26 2Zoltoil Sands 1239 Allflex orange c

*c = seals that were controls when tagged, e = seals that were entangled at time of being
sighted, e seals from which debris had been renoved earlier

06



Table C-4. --List of juvenile male fur seals tagged as entangled ani mal s during surveys

conduct ed during Jul?/ 1989, St. Paul Island, Al aska, show ng the nature of the
debris on each aninal.

Tag Date Description of debris
Number (July) Rookery Type Wt. Color Tight- Wound Mesh Twine Foot-
(9) ness® (deg.) size size note
(cm)  (mm)
1151 14 Tolstoi trawl 12.4 grey t 0 22.5 6.0
1154 14 Zapadni Reef trawl 15.1 grey vt 360 22.5 2.6
1155 14 Zapadni Reef trawl 34.8 green vt 360 3.5
1156 15 Zoltoi Sands trawl 47 grey vt 360 4.1
1157 15 Zoltoi Sands trawl 184.5 grey t 0 20.5 5.8
1158 15 Zoltoi Sands trawl 34.9 grey vt 180 20.3 3.2
1173 15 Gorbatch packing band 2.3 Dblue 1 0 23
1176 15 Reef trawl 1125 two t 0] 25.7 4.5 b
1181 15 Reef trawl 5.1 white vt 360 37.7 3.1
1186 16 Polovina trawl 40.8 green 1 0 21.0 3.9
1187 16 Polovina packing band 1.5 blue 1 0 27.5
1188 16 Little Zapadni packing band 2.8 yellow t 0 21.3
1189 16 Little Zapadni trawl 270 dgrey t 360 21.3 3.7
1190 16 Zapadni Sands packing band 1.1 black t 0 25.6
1197 18 Morjovi monofilament 0.1 clear vt 180 8.7 0.4 c
1198 18 Morjovi string 0.3 Dblack vt 360 20.5 0.9
1202 18 Morjovi packing band 2.9 green vt 360 26.5
1204 18 Morjovi packing band aA.4 yellow vt 360 20
1210 18 Vostochni twine 1.7 green vt 300 39 d
1211 18 Vostochni trawl 67.0 green m 0 21.5 3.4
1214 18 Vostochni two kinds s two vt 360 e
1217 19 Vostochni twine 9.2 green vt a0 27 5.1
1222 19 Vostochni packing band 1.8 yellow vt 360 43.3
1223 19 Tolstoi twine 91 grey 36 10.0 4
1224 19 Tolstoi trawl 1325 grey vt 360 22.0 3.8 f,g
1227 19 Zapadni Reef gill net 168 green vt 360 12.4 1.6 h
1230 21 Zoltoi Sands packing band 4.2 blue 1 0 47.8 d
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Table G 4. --Continued

Tag Date Description of debris

Number (July) Rookery Type Wt. Color Tight- Wound Mesh Twine Foot-
(g) ness®* (deqg.) size size note

(Cm) (Tum)

1233 21 Reef trawl 280 white vt 90 19.2 5.0

1234 22 Reef antenna wire 4.3 black t 90 28

1235 22 Reef packing band 2.4 white 1 0 32.0 d

1238 22 Kitovi gill net 0.5 clear vt 90 6.43 0.5 g,h

1241 23 Lukanin packing band 2.5 yellow t 0 24.5

1246 23 Polovina trawl 167 dgrey t 0] 21.5 3.6

1255 23 Zapadni twine 4.0 white t 0 28 3.6

1258 24 Tolstoi twine 3.6 dgreen t 0 25.4 4.4 i

1261 24 Zapadni string 1.0 white t 360 23.8 1.7

1264 24 Zapadni packing band 1.5 yellow t 0 21.7

1268 24 Zapadni packing band 2.2 white m 0 31

1274 25 Morjovi trawl 420 orange t 0 17.8 4.4

1278 25 Vostochni rubber ring 7.3 black t 60 23 5.0

1281 25 Vostochni trawl 114.5 grey t 0 22.2 3.3

1286 25 Vostochni packing band 1.8 white t 0 23.5

1287 26 Reef string 3.0 green vt 360 29 1.9

%1 = loose, m= noderately tight, t = tight, vt = very tight.
"The debris taken fromthis seal consisted of both gray and orange trawl nmaterial.
‘This seal was entangled about the face.

‘Seal s ta ged with nunbers 1210, 1214, 1223, 1230 and 1235 were larger than harvestabl e
size and not counted in the calculation of the entanglement rate.

*This seal was entangled in a yell ow packing band and a green twine. FEach had resulted in
360 degree wounds. Seal showed evidence of severely stunted grow h.
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Table C-4.--Continued

fThe entangling material on this seal included twine in addition to the trawl webbing.

8The debris was embedded in a wound that was healing so as to embed the debris in the
flesh.

"The gill net on 1227 was made of twisted twine; on 1238 it was monofilament webbing.

'This seal was entangled in a twine wrapped twice around the neck. The mesh size is the
length of the doubled loop.

£6
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Table CG5. --Debris found on juvenile male fur seals in 1989
conpared to seven earlier years, expressed as the
observed percent of juvenile male seals entangled by
debris category.

Entanglement (%)

Type of debris 1981 1982 1983 1984 1985 1986 1988 1989

Trawl net
fragments 0.29 0.24 0.30 0.22 0.36 0.27 0.15 0.12

Monofilament
net fragments 0.00 ©0.01 0.01 0.02 0.01 0.01 0.00 0.02

Plastic packing

bands 0.08 0.10 0.07 0.09 0.05 0.06 0.07 0.10
Chord, rope,

string 0.04 0.04 0.02 0.05 0.08 0.07 0.05 0.06
Miscellaneous

items 0.03 0.01 0.03 0.01 0.01 0.01 0.01 0.01

Total 0.43 0.41 0.43 0.39 0.51 0.42 0.28 0.30

Sample size 102 102 112 87 76 70 53 47
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Table C-6. --Conparison of nunbers of tags applied (in
parent heses) and resighted (percent resighted shown
in brackets bel ow the nunbers resighted) by year for
entangl ed and nonentangl ed seal s, each row
corresponding to the tags released in the first year
for that row.

Controls Year
1985 1986 1987 1988 1989
Nonentangled (172) 37 - 13 8
[21.5] - [7.6] (4.7]
(279) - 40 32
- [14.3) [11.5)
(104) 20
[19.2]
(86)
Entangled (85) 12 - 1 0
[14.1] -~ (1.2] (0]
(128) - 6 4
- [(4.7] [3.1]
(52) 5
[9.6)
(43)

'Updated from Fowler et al. (1990)
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Table G 7. --Annual percentage frequency distribution of the size
of debris on entangled seals that were tagged and

rel eased.

Year n <150 g (%) 150-500 g (%) >500 g (%)
1983 84 53(63) 19(23) 12(14)
1984 57 46(81) 7(12) 4(7)
1985 78 56(72) 16(20) 6(8)
1986 128 92(72) 27(21) 9(7)
1988 53 38(72) 8(15) 7(13)
1989 43 34(79) 7(16) 2(5)
Total 443 319(72) 84 (19) 40(9)

Table G 8. --The nunbers and percentages of tagged animals |isted
in Table 7 that were resighted by year in relation to
size of entangling debris and year.

Year Year Size of debris

tagged resighted <150 g(%) 150-500 g(%) >500 g (%)
1983 1984 18 (34) 3(16) 2(17)
1983 1985 4(8) 1(5) 0(0)
1983 1986 3(6) 0(0) 0(0)
1983 1988 1(0) 0(0) 0(0)
1984 1985 14 (30) 2(29) 0(0)
1984 1986 9(16) 0(0) 0(0)
1984 1988 0(0) 0(0) 0(0)
1985 1986 9(16) 3(19) 0(0)
1985 1088 1(2) - 0(0) 0(0)
1986 1988 6(7) 0(0) 0(0)
1985 1989 0(0) 0(0) ’ 0(0)
1986 1989 3(3) 0(0) 1(11)
1988 1989 4(11) 1(13) 0(0)

Combined years 72(25) 10(13) 3(8)
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Table G 9. --Conparison of nunmbers of tags applied to entangl ed

and control juvenile male fur seals in 1985, 1986,
1988 and 1989 with the nunmbers in each category
resighted the same season. The nunbers in

parent heses are the percent of the tags applied that
were resighted.

Number of tags

Controls Entangled
Year Applied Resighted Applied Resighted
1985 170 35(20.6) 76 21(27.6)
1986 165 54(32.7) 70 19(27.1)
1988 104 21(20.2) 52 15(28.8)
1989 86 (23.5) 43 (18.6)
Total 525 130(24.8) 241 63(26.1)




Scientific staff engaged in northern fur seal

Nat i1 onal

Mari ne Manmal
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APPENDI X D

Howard W Braham Director

Robert V. Ml ler,

Deputy Director

Laboratory (NWVMW)

research, 1989.

Thomas R Loughlin, Leader, Bering Sea Ecosystem Program

Narre Affiliation Assi gnnent
Per manent __enpl oyee _
Charles W Fowl er NMVL Popul ati on Assessnent
George A Antonelis NVMVL Popul ati on Assessnent
Robert L. Delong NMVL Popul ation Assessnent
Roger L. Gentry NMVL Behavi or Studies
Laurie Briggs NIVIVL Fur Seal Data Mynt.
Anne E. York NIVIVL Popul ati on Dynam cs
Tenporary enpl oyee _ _
Camlle A Coebel -Diaz NIVVL Behavi or Studi es
Steven Syrjala NIVIVL Popul ati on Assessnent
Ti mot hy Ragen NIMVL Popul ati on Assessnent
Rol f Ream NMVVL Popul ation Assessnent
Sharon Melin NVVL Popul ati on Assessnent
Al fey Hansen NIMVL Popul ati on Assessnent
Patrick Kozl off Jr. NMVL Popul ati on Assessnent
El i zabeth Sinclair NMVL Popul ati on Assessnent
Steve Gsnek NMVVL Popul ati on Assessnent
Melisa Bates Vol unt eer Popul ati on Assessnent
WIliam Butterner Vol unt eer Popul ati on Assessnent
Troy Antonelis Vol unt eer Popul ati on Assessnent
Bruce Fow er Vol unt eer Popul ati on Assessnent
Fl oyd Fow er Vol unt eer Popul ati on Assessnent
M ke @ enn Vol unt eer Popul ati on Assessnent
W1 liam Smthey Vol unt eer Popul ati on Assessnent
Li nda Meyers Vol unt eer Behavi or St udies
Cooper at or s*
Steve Zi nmerman NVES Resour ce Managenent
Nori hi sa Baba NRI FSF Ent angl ement Research
Masashi Kiyot a NRI FSF Ent angl enent Resear ch
Terry Spraker CSuU Pup Mortality Research
Darl ene Degetto CsuU Pup Mortality Research
Brent Stewart SVWRI, HWRC Popul ati on Assessnent
Steve Jefferies Wow Popul ati on Assessnent
Robi n Br own ODFW Popul ati on Assessnent
Dougl as Skilling osu Popul ati on Assessnent
Mark Lowry SWFC, NWVFS Popul ati on Assessnent
Don Morris Cl NP Popul ati on Assessnent
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APPENDI X D (Conti nued)

Affiliation Assi gnnent

Affiliation Code:

NVFS
NRI FSF

CSU
SWRI, HWRC

VWDW

CDFW

asuU

SWFC, NVFS
CI NP

Nati onal Marine Fisheries Service

Nat i onal Research Institute of Far Seas Fisheries,
Japan

Col orado State University

Sea Wrld Research Institute, Hubbs Marine
Research Center

Washi ngton Departnent of Wldlife

Oregon Departnent of Fish and Wldlife
Oregon State University

Sout hwest Fi sheries Center

Channel |slands National Park

*Financed wholly or in part by the National Marine Manmal
Laboratory or other agency.
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